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PREFACE. 



This book has been composed with the yiew of supplying 
an acceptable accompaniment to the " Rudimentary Treatise 
on Arithmetic." To the Teacher it will be found to furnish 
all that he is likely to seek in a Key ; while to the otherwise 
unassisted Learner it will afford that kind of explanatory 
aid so much needed by those who have not the advantage of 
oral instruction. 

My object having been to teach the principles of Arith- 
metic to those who know nothing about it, I have, as well 
in this as in the former book, kept the requirements ©f the 
solitary and self-dependent student constantly present to 
my mind — and I have written more for him than for the 
experienced Instructor. It is possible, therefore, that a 
schoolmaster who may use this book only for the ordinary 
purposes of a Key, may find in it an amount of explanation 
and minute detail unnecessary for his single object ; but I 
have no fear that any enlightened Teacher will consider this 
a useless redundancy : all are interested in the simplifica- 
tions of science; and I shall consider it a compliment. 



VI PSBPAOB. 

rather than a censure, if this little work should be charac- 
terised, as the former volume was characterised in a recent 
Eeview, as " too easy.*' 

Except in the way of simplification of the methods of 
operation, and of a more sound and logical establishment of 
first principles, little or nothing really remains to be done in 
so hackneyed a subject as Arithmetic ; and &om my convic- 
tion of this, the slight improvement I have introduced at page 
61, in the process for the Common Measure, was as little 
anticipated by n!e, when I commenced this Key, as it will, 
no doubt, be unexpected by those who consult it. 

The Arithmetic and Key together will form a volume of 
about 850 pages : the paper is good, and the print of the 
most expensive kind : the charge to the purchaser is three 
fhillinga.* No one will say that the enterprising publisher 
has not done his part as to quantity; and if 1 have failed in 
mine as respects the more important item of quality y I can 
only say that the failure must arise from sheer inability, and 
not from any want of painstaking endeavour. 

J. E. YOUNG. 

« The Arlthmetio alone may be had bound strongly In cloth for 2«. 
LoiDOV, tTofi. 1, 1863. 
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Exercises in Addition, pages 7, 8, 9. 



(1) 342 


(2) 273 


166 


87 


34 


49 


541 


409 


Ckurryings 11 


21 


(4) 5693 


(5) 17341 


6297 


20061 


482 


9203 


13 


510 


12485 


47115 


Carrymgt 121 


111 


(7) 7407003 


(8) 20 )4 


169205 


7035 


4853 


101009 


382 


17048 


79 


201 


7581522 


127297 


Carryings 2122 


1 2 



(3) 2860 

1723 

41 

17 

4641 

111 



(6) 35208 

762070 

187 



797527 



21 



(9) 1120 
418 



3227 
2869 
1780 

11812 yds, 

288 

B 
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Censui, 1841. 

(10) 15911725 

2628957 

124079 

Populatio n 18664761 

Carryings 1 1112 



Oensw, 1851. 

17922768 

2870784 

142916 

20936468 



(11) 



111 211 
Visits to the Exhibition in the last week 



107815 

109915 

109760 

90813 

46913 

53061 



(12) 



27 


734814 


25 


1133114 


27 


1314176 


26 


1023435 


26 


1156240 


13 


808237 



144 d€^s 6169016 



Carryings 3 



212222 

Newspapers, 

(14) 159 
222 
110 
102 

Total 593 

Cofrryvngs 1 



Visits 
altogether. 



518277 
Carryings 23411 

- (13) 212124 

17127 

70247 

214612 

15154 

_61083 

Em, in 2yrs, 580S47 p ersons 

12122 

Advertisements. 

(15) 891650 
875631 
249141 
236128 



Total 2252550 
22111 



Exercises in Subtraction, pages 12, 13, 14. 



(1) 846 
375 


2865 
1237 


(2) 72098 
36207 


Remainder 471 


1628 


35891 


Carryings 1 


1 


11 


(3) 18097 
7992 


1001251 
300043 


(4) 111002 
7063 


Bern. 10105 


701208 


103949 


arryings 1 


1 


nil 



SUBTBACTION. 



(5) 22005 
13117 

Memainde r 8888 

Carryingt 1111 



(6) 3000111 
1302042 

1698069 

111 11 



(7) 



1851 
1769 



A^ in 1851, _82yr#. 
11 



(8) 8175124 
6515794 

Deer. 1659330 

Caarymg$l 111 



(9) 7767401 
6801827 

Incr. 965574 

1 111 



(10) 20936468 
18664761 

Incr. 2271707 

111 



(11) 19507 
8615 

10892 

Carryings 11 



(12) 1098863 
221119 



(13) 2264684 
1460785 



803899 pottmig 
1 111 



(14) 41087919 
31 766503 

Incr. 9321416 

Carryinga 11 



(15) 

^^' I 2135 

8352 
Sub. 8149 

Jnereate 203 pounds. 



(16) 



( 17922768 
( 142916 

18065684 



20936468 
Svib. 18065684 



Population of Scotland 2870784 



(17) 

(550236 
Add.l 62115 22481339 

( 57903 ^S^. 670254 



(18) 



578159 
295158 



440853 
221jB01 



;£670254 ;£21811085 nett amountr 



Bom 283001; died 219052 



(19) 
365 7530 
2041 1623 
: 109 87 



2515 



3406 

12646 
2515 



D^. 10131 



(20) 
112104 2389 
3820 103403 
3268 13400 



119192 


119192 
119192 


IHf. 






(21) 

462873 1735 

5962 902603 

304 72 

19871 139 

489010 



904549 
— 489010 

IHf. 415539 
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Exercises in Mtdiiplicationy pages 18, 19. 



(1) 342 
3 

1026 


(2) 4761 (3) 7065 
4 5 

19044 35325 

82 82 


(4) 80724 

6 

484344 


Carrymgs 1 


412 


(5) 1139509 (6) 273 
7 12 

7976668 3276 


(7) 


75200664 
8 

601604512 


Carryingi 268 6 88 




41 413 


9264073 


(9) 
128 650098203470 
11 12 

408 7801178441640 


(10) 
8615 10892 
2 3 


101904804 


17230 32676 


Carnj. 274 83138 6 1U92 468 




. 17230 
49906^«. 


(11) 89319 
6 

636914 


(12) 365000 

Any number becomes 
multiplied by lOOOwhen 
three O's are put against 
it on the nght. — See 
Art. 22, page 18. 


(13) 


.,, (44612 
Add,^ 9327 

53839 
6 

269195 «. 


(14) 1125 
2 


1125 (16) 1125 { 
7 11 


[16) 


7239962 
12 


2260/45. 


7875 fea. 12375 /«*. 
Pages 24, 25. 




86879644 «e«ter#. 


(L) 463 
247 

3241 
1652 
926 


(2) 789 (3) 2346 
674 896 

3166 14070 
5623 21106 
4734 18760 




(4) 67082 
7034 

268328 
201246 
469674 


114861 


531786 2101120 




471864788 



MULTIPLICATION. 



(5) 82060 
5831 

82060 
24618 
65648 
41030 

478491860 



(8) 250978 
64007 

1756846 
1003912 
1505868 

16064348846 



5) 34728 
65900 


(7) 807900 
64300 


31255200 
173640 
208368 


242370000 
32316 

48474 


2288575200 


51947970000 




(9) 76830450 
2001650 




3841522500 
46098270 
7688045 
15366090 




153787670242500 



(10) 3456789 
9876548 

10370367 
13827156 
17283945 
20740734 
24197623 
27654312 
31111101 

34141125200427 



(11) 372 




216876 
261 

216876 
1301256 
433752 

56604636 




The method of proving moliiplication by ea&ting oui the nmes is 
explained at p. 24 of the Arithmetic ; if we apply this method to 
Ex. 10, we shall find that, after casting out the ^s from 
the multiplicand there will remain 6, and after casting 
out the 9's from the multiplier, that there will remain 
also 6. The product of these remainders is 36, out of 
which if the 9*8 be cast, there will remain nothing; 
consequently, if the work be correct, nothing will 
remain after casting the 9's out of the product, and such is found to 
be the case. 

It is usual to write the two remainders giyen by multiplicand and 
multiplier, one on each side of a cross, as in the mai^gin, then, hay- 
ing rejected the 9's from the product of the numbers thus written, 
to put the remainder above, and lastly, to put the remainder arising 
from the product underneath ; in the present case thesie remainders 
are each 0. • 

B 2 
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When we have three factors and only the final product of all, we 
may apply a similar method for tiying the correctness of this final 
product ; thus, taking the three ractors, 372, 683, 
261, of Ex. 11, we may proceed as ahove with the 
first two, putting 3 on tne left, and 7 on the right of 
the cross : the product of these is 21, which gives 
3 for remainder. Now, instead of putting this 3 
(ibcve the cross, as we should do if only ttoo factors 
were concerned, let it he brought to the lefty and let the remainder, 0, 
given by the third factor, namely, 261, be placed on the rwJa; 
then, rejecting the 9*s from the product of these two new numbers, 
place tiie remainder, 0, above the cross, and the remainder arising 
from the final product, below, as in the margin. And we may 
proceed in a similar way, be the factors ever so numerous, the upper 
part of the cross being left vacant till after the final &ctor has been 
disposed of ; if there be four &ctors there will be three numbers od 
each side of the cross ; the extreme numbers, that is, the two 
farthest from the cross, one on each side, are to be multiplied 
together, and the remainder given by the product is to be phiced 
abaee, which remainder must be the same as that given by the 
product of the fcictors, and placed below, if that product be correct. 
It is scarcely necessary to observe, that when any one of the factors 
gives a remainder 0, the product of all must give a remainder 0; 
and, more generally, if a occur on either side of the cross, it will 
indicate that the product cannot give any remainder.* 

* I do not know whether the extension of the method from two 
to any number of fiictors has been given before. As to the method 
itself, the learner must bear in mind that it does not furnish an abso- 
lutely unfailing test of the accuracy of a multiplication result When 
such result is correct the condition is always satisfied, but it will 
also be satisfied if an error of 9 or of any vMdti^ of 9, that is, of aoy 
number of timet 9 oecur in the product; if, however, an error of a 
di£ferent kind have been committed, the method will always give indi- 
cation of it; so that whan no error is iadioated the product is mo«t 

The general principle mentioned at Article 28 in the Arithmetic, 
and upon which this mode of proof is founded, suggests a curious 
property of numbers, namely, that any two numbers consisting of the 
same fi^ires, however differently arranged, will furnish equal remain- 
ders when each is divided by 9, and, consequently, that the difference 
of two such numbers will always be divisible by 9 ; thus, 8742 and 
2784 are two numbers formed by the same figures; the difference 
between them is 1008, which is 112 times 9; again, the difference 
between 874268 and 468287 is 89019, which is 9891 times 9 ; and so 
in all Caaes. When the learner has reached short division, he may 
fisme for himself some easy and interesting exercises Qi>on this pro- 
perty, such, for instance, as:^-FiBd what multiple of 9 subtracted 
fiKHn 4112 will reverse the digits. Find what multiple of 9, 3627 
must be subtracted from in order that the remainder may have the 
same digits, but in reverse order; and so on. 



SHORT DIVISION, 



(12) 



168 
18 

1344 

168 

3024 mileg. 



(13) 47484134 
16 

284904804 
47484134 

759746144 miles. 



(14) 



192600 
493 

677600 
17326 
770 

94902600 miles 



(16) 



... (31766603 
-^•**' ( 41087919 

72864422 
17 



609980964 

72854422 



1238526174 miles. 



(16) 

2018 2018 

212 or mnltiplying 212 

2018 
4036 



' tf SS.*"*" '^ 4036 



427816 jwtimfe. 



427816 pounds 



(17) 1861 
271 

1861 
12957 
3702 

501621 



606107 (Ex. 8, p. 4.) 
Sub. 601621 

3486 difference. 



(18) 2273 

618 

18184 
2273 
11366 

Gross Eamingt 1177414 pounds. 
Expense 7362 57 pounds. 

Neti Earnings 442167 pounds. 



Exercises in Short Division, pages 29, 30. 



(1) 5 )3724 

744t 



(2) 6)72081 



(3) 7) 109234 
16604 f 
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(4) 8) 2006383 (5) 9 )52094100 (6) 11 )11380625 

250797 1 5788233 1 1034602 ft 

(7) 12) 107920 39 (8) 4) 265837 (9) 7)872371 
89933^ 66459J 124624f 

(10) 5 )34205 9)1863 (11) 8) 24603705 11 )113223 
6841 " 207 3075463J 10293 



Add _207 — 

7048 



Sub. 10293 
3065170J 



(12) 6)618277* (13) 4)6515794t (14) 5)621865 

86S79 persons. 1628948 persons, 12437Z pounds 



(15) 7) 7239962 

1034280 letters. 



(16) 18870 



8) 1245153 t 

1556441 pounds^ 



Exercises in Long Division, pages 36, 36. 



(1) 47)2463(52g 
235 

113 
94 

19 



(2) 83)39072(4708 
332 

587 
581 



(3) 342)1197054(3500^ 
1026 



1710 
1710 



54 



(4) By looking at the table of factors at page 179, yoa will find 
that the divisor, 576, is the product of the three factors, 12, 12, 4 ; 

* This number is the answer to Example 11^ page 8, of the book ; 
it is divided by 6, because there were 6 Tisiting days, and we want to 
find how many visits were paid, <m the average^ each day. 

f As this number is the population of all the four provinces, the 
fourth part of it must be the average population of each, 

X We divide by 8 because there are 8 quarters in two years. 



LONG J} 


nvisioir. 9 


80 that the present Example may 
or short diTisioiL Both methods 


be worked either by long division 
are here giyen : — 


By Lwg IHvitUm. 
576)8264921(14348m 


By Short Diviium. 
12)8264921 


576 

2504 
2304 


12)688743^ 


4)57395jS^ 


2009 
1728 

2812 
2304 

5081 
4608 


14348fi| 


473 




(5) 843)9460257(1122^ 

Ad3 


(6) 2712)40627385(1498(^ 

2715 


1030 
843 

1872 
1686 

1865 
1686 

1797 
1686 


13507 
10848 

26593 
24408 

21858 
21696 

1625 


in 




(7) 3046)7926400(260%;^ 

A0Q9 


(8) 4026,00)817293,61<2033afc 


18344 
18276 

6800 
6092 

708 


"12098 
12078 

1561 


(9) 7891,0)1769023,4(224Hja 
15782 


(10) 80247)27506381(342tig( 


19082 
15782 


343228 
320988 


33003 
81564 

14394 


222401 
160494 

61907 
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(11) 




(12) 


2608d)59264743(2272j^ 
52166 


34276,00)10792664,01(314^1^^ 
102826 


70987 




61006 


62166 




34276 


188214 




167314 


182681 




137100 . 


66333 




3021401 


£2166 






4167 






By Long Diffiswn, 




By Short DimdaiL 


(13) 264)438834(1662* 


paundi. 


11)438834 


264 




6)39894 


1748 
1684 




4)6649 


1643 




1662* pounds. 


1684 






694 






628 






66 






(14) 26)100000(3846 
78 


(16) 


1686)20936468(13209 
1586 


220 




6086 


208 




4766 


120 




3314 


104 




3170 


160 




14468 


166 




14266 



(16) To divide 20936468 by 1000, it is only necessary to cut off 
the last three figures ; thus, 20936,468: for 20936 will 
be the quotient, and 468 the remainder. Consequently 20936 
the number of blind persons is 20936 ; and, since the 13209 
number of deaf and dumb is 13209, the difference between "v^ 

these numbers, yiz., 7727, shows how many blind persons 

there are more than deaf and dumb persons in Qreai 
Britain. 

* The com^plete quotient, by long division, is 1662 j^^ and tne com- 
plete quotient^ by short division, is 1662^. The frac^ons differ only 



LONG DIVISION. 



11 



(17) 



344)27000(78^1 
8408 

2920 
2752 

168 



If the mountain be taken only 
4 feet higher, the remainder, in- 
stead of 168, will be 172, which 
is exactly half of 344 ; hence the 
quotient is 78^ very nearly. 



(18) Since two copies make 1 inch, we must divide the number 
of copies by 2, in order to find the number of inches o\3()ooo() 

in the pile, and must then divide this number, namely, ^ 

160000, by 2424, as follows :— 150000 

2424)150000(62 nearly, 
14544 

4560 

If the 150000 inches were increased by only 288 inches, the 
quotient would be exactly 62 ; and to at least this height the cata- 
logues would really have reached, because, even when pressed, each 
was more than half an inch thick. 



Short METHons of Mulmpltikg and Divmnra iw Particular Cases. 

Time and figures may often be saved in arithmetical operations by 
the exercise of a little reflection at the outset The following are some 
Examples of this : — 

MtkUtplicaUon. 



1. Multiply 824 by 25. 

Here, instead of actually multi- 
plying by 26, it will be better to 
mtdtiply by 4 times 25, and then 
to take a fourth part of the pro- 
duct As 4 times 26 is 100, this 
product, written down without any 
work, is 32400 ; so that the only 
operation is this, namely : — 

4 )82400 
8100 



2. Multiply 67233 by 126. 

It is easily seen here, after a 
little thought, that 8 times 126 is 
1000; therefore the operation is 
reduced to this, namely : — 

8) 67233000 / 

8404126 



in appearance, for each is ane-fowrth. The latter fraction is 1, divided 
by 4 ; and 1 divided by 4 is the same as twice 1 divided by twice 4, 
or 10 times 1 divided by 10 times 4, or any number of times 1 divided 
by the same number of times 4. The first fraction is 66 times 1 
divided by 66 times 4, and is therefore equal to the second. 

^^ If the divisor be multiplied by the quotient, taken without any 
fractional correction, and the remainder be added to the produot, the 
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8. Multiply 864 by 75. 
If we multiply by 100, we shall 
multiply by a fourtb part of 100 
too much, 8o that a fourth part of 
the product must be subtracted; 
therefore the operation is as 
follows : — 

4)86400 
21600 

64800 

Or» ainoe 4 times 75 is 800, we may 
proceed thus : — 

864 
800 



4 )269200 
64800 

Again, when the multiplier termi- 
nates in 9, or in a row of 9*8, we 
shall save figures by adding 1 to 
the last 9, which will convert each 
9 into a ; the multiplier will thus 
b« simplified, and the product hv 
it, which is of course wrong, will 
become corrected by subtracting 
fh>m it oiMe the multiplicand, as in 
the Example next following : — 



4. Multiply 2687 by 799. 

By adding 1 to the multiplier, 
it l>eoomes 800; and if we use 
this instead of 799, the product 
will obviously be <mce 2687 too 
great:— 

^687 
800 

2149600 
Subt ract 2687 

Correot prod. 2146918 

The following Example, worked 
on a similar principle, will also 
be readily understood by the 
learner: — 

5. Multiply 4288 by 9970. 
Add 80 to the mmtipUer, then 

the work wH be as followa : — 

42880000 
Sub. 128490 = 4288x80 

Correct pro. 42701510 

Other means of simplifying the 
work of multiplication, under par- 
ticular circumstances, are explain- 
ed in the foot note, at page 119 of 
the Arithmetic. 



IHvirion, 

When one number is to be divided by another, the quotient will not 
be altered, though we multiply both dividend and divisor by any 
number we please. The following Examples will show that the work 
may sometimes be shortened by* making use of this privilege : — 



1. Divide 72668 by 126. 
125 72568 



8 



8 



1,000) 680,544( 680-^^ 

Here 8 times the dividend is 
divided by 8 times the divisor, and 
the quotient is the same as if once 



the dividend were divided by once 
the divisor. The firaction in the 
quotient is 544 divided by 1000 ; 
both these numbers will divide by 
8, so that the fraction may be 
more simply written •^. And the 
fractional part of the quotient may 
always be simplified, in like cases, 
by dividing both top and bottom 



result will be the dividend, if the operation be correct Hence^ 
regarding quotient and divisor as multiplier and multiplicand, and the 
dividend, (Uminished by the remainder, as product, we may apply the 
method of casting out the 9's to prove Divtdon, 
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numbers bj the common mvlid- 
plier of the original dividend and 
divisor, which in the present Ex- 
ample is 8. 

2. Divide 686293 by 76. 

76 686293 
i 4 

8,00) 27411,72 

9137 It 



Here, instead of putting down 
the remainder 72, with the divisor 
800 underneath, and then dividing 
each by 4, for the purpose of 
simplification, 72 is divided by 4 
at once, and the original divisor, 
76, placed imdemeath, which is 
the better way. 



When iht divisor consists of nutiss only, there is a very simple and 
expeditious method of finding the quotient and remainder. It may be 
stated in a Rule as follows : — 

Bulb. — Cut off from the right of the dividend as many figures as 
there are nines in the divisor. 

Write the figures which precede those cut off under the dividend, so 
that the last of them may be under the last figure of the dividend, 
which is, of course, the last of the figures cut off. 

From this second row cut off the same number of figures as 
before, and write the figures that precede them underneath, like as in 
the former case, and you will have a third row ; and proceed in this 
way till you are stopped for want of figures. 

The figures cut off, when added up, will furnish the remainder ; the 
figures retained, when added up, will give the quotient ; but, observej 
that whatever you carry from the remainder-columns to the first 
quotient-column, must be afterwards aho added to the remainder itself. 



(1) 99)625,87 

6,26 

6 

Quotient 632,18 
JL 

Remainder 19 



(2) 99)59342,68 

693,42 

6,93 

5 

Quotient 69942,08 



Remainder 10 



(3) 999)768062,613 

768,062 

,758 

Quotient 768821,333 
_1 

Remainder 334 



In the first of the dividends above, iftere are 626 hundreds and 87 
remainder; consequently, without at present reckoning this remainder, 
there must be 626 ninety-nineSf and 626 wiits over. In these 626 units 
there are 6 himdreds and 26 remainder; therefore, disregarding the 
remainder, there must be in these units 6 wi/nety-nines and 6 units over. 
The sum of the remainders is one hundred and 18, and, as the one 
htmdred is one 99 and 1 over, the true remainder is 19. In the next 
Example the remainders amount to 200 and 8, and the 200 being 2 
ninety-nines and 2, the correct remainder is 10. Similar explanations 
apply to the third Example. 
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Reduction of Quantities to Lower Denominations, 
pages 47, 48, 



(1) 



£ 8. d. 




£ 8. 


d. 




Day8. 


865 17 5 


(2) 


397 16 


4| 


(3) 


365 


20 




20 






24 


17317 ahittings. 




7956 shillinge. 




1460 


12 




12 






730 


207809 pence. 




95476 pence. 




8760 hours. 






4 






60 



381907/aKAtn^. 525600 mfimfej 

In the first of these Examples the pounds are reduced to shillings 
\>j multiplying the mmb&r of pounds hy 20, hecause there are 20 
times as many shillings as pounds ; the learner must be careful to 
remember, that the jpounds themselves are not multiplied by 20, 
only the number of them ; and that the product is only the number 
of shillings; this numbery afterwards multiplied by 12, gives the 
number of pence, because there are 12 times as many pence as 
shillings. In like manner, in Ex. 3, it is the number 365 merely 
that is multiplied by 24, to get the number of hours ; and this latter 
number is tiien multiplied by 60 to get the number of minutes. Id 
all such cases of reduction cibstract numbers only are employed in 
the multiplications. 



cwt. qn. lbs. 
(4) 5 3 18 

23 qrs. 
28 

192 
47 




00. dwt. gn. 
(5) 73 17 11 
20 

1477 dwt. 
24 

5909 
2955 


yds. ft. 
(6) 237 1 
3 

n2ft. 

12 
8550 in. 


tn. 
6 


662 lbs. 




35459 ^fTJ. 






mi. fur. per. 
(7) 47 5 9 
__8 

381 fur. 
40 

2)15249 per. 
5i 


t 


^ aeres^ 

(8) 7 

4 

28 roods. 
40 

4)1120iwjr. 
30i 


t. cwt. qn. 
(9) 3 13 2 
20 

IZcwt. 
4 

294 qrs. 

28 


2S 


76248 
7624i 




33600 
280 


2354 
590 




83872^ ^ardk. 




33S80yards. 


8254^ 
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(10) 46 bar: 
36 

276 
138 

1656 ffals. 
4 

6624^. 



(11) 1523 
20 

30460 ae«. 
112 



33d06 
3411520 ^. 



t, cwU qrs, lbs, 
(12) 5 2 1 22 
_20 

102 cwt. 
__4 

409 qrs. 
28 

3274 
820 

11474 lbs. 



(13) 



t. 
192 



cwt. 
17 



lbs. 
16 



3867 cwi, 
112 

7720 
42428 

432000 /5tf. 



(14) 



35 

20 



700 cwt. 
112 

78400 /5«. 
16 

470400 

784 



ufeiffht in avoir, ounces 1254400 oz, 
5 
value, at 5s. per oe., in shillings 6272000 s. 



(16) One quart, one pint, and 
one half-pint, make together 7 half- 
pints ; therefore if the pipe, or 126 
gallons, he reduced to Mf-pints, 
and the number of these he divided 
by 7, the quotient must be the 
number required ; thus : 

126 ffals. 
4 

504 quarts, 
4 

7 )2016 half-pints, 

288 the number of each. 



(16) 



OS, dwt. 
2 4 
20 

44dv>t,ineach. 
24 

176 

88 

\05^rs.ineach, 
36 



3168 

88016 ^r^. in 36, or 3 doz. 
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<MC. rood 
(17) 2 

4 


per. 
16 


har. 
(18) 12000 
36* 


8 
40 




4^2000 gali, 
4 


4)336 . 
30| 


1728000^. 


10080 
84 

10164 sfoare yards. 
9 




91476 j^tiortf/^ 




£. 
L9) 606107 
20 




lbs. troy, 
(20) 1761 
12 



8,0) J010214fl fMi»i. ofMllings. 
6,0 )12627,7 (n«or§^) minvtes. 
12 )2104 Aottr«. 
176 d(Z^«. 



Jan. 

Feb. 
March 
April 



31 (%«. 

29 

31 

30 



21012 
20 

420240 
24 

1680960 
84048 

123)10086760(81998 mm. 
984 

246 
123 

1227 
1107 

1206 
1107 

990 
984 



May ^ 

162 dayefrom Jan. 1 to 
the end qf May. 

176—162=23, therefore 23 days 
are occupied after the end of May, 
so that the labour is not completed 
till the 23d of June. The counting 
must be continued for 4 hours 37 
minutes after the expiration of the 
12 hours on that day, since 4 hours 
37 minutes have been disregarded 
in the above work. 



* Here it is convenient to consider the upper number, 12, to be the 
multiplier, and the lower, 86, to be the multiplicand : thut is, to take 
12 times 86 rather than 86 times 12 ; and in all cases where two num* 
bers are placed one below the other for multiplication, that which 
appears the more convenient should always be taken for multiplier, 
whether it be the lower or the upper number. 



E15DUC?HO]ir OP qUAKTITIKS. 1? 



Reduction of Qucmtities to Higher DenormnationSf 
pages .61, 62. 

(1) 4) 26493 /ar. (2) 397024 ^d*. 

2* 



2fi)65^ lid. 11)794048 ha^yds. 

£27 Us. 111^ 4,0)7mfi...lyd.* 

^ 8 )1804 ...26joer. 

225 m. 4/ttr, 26/?cr. 1^</, 

(3) 6>0 )2863.5 aec. 
6,0)477...15 

7^. 57 m. 15 «M. 

(4) 6 )12875 ^<. 
24 = 6X4 4 )2145. ..5grg. 

2,0)63,6t...6^j. 
12)26...16<fwt 

^lb.2oti.l%dwt.llgr». 

(5) 8) 176432 lU. 
113 = 8X7X2 7 )22054 

2)3150... 32 ^. = 1 qr. 4 i2(5. 
2v0)157v5 

*mt(m8^l6cwt.lqr.^lb8* 

(6) 4 )24681 natfe. (7) 4,0 )4265,7 

4)6157...8 no. 4 )1066. ..17jpo. 

1539j<<fe. Iqr.^na. 2^ ac. 2rM>. 17jp<\ 



* See the Arithmetio, page 50. 

t The remainder here la 1 ; but this is not I grain : it is onee six 
grains. See pages 49, 50, Arithmetic. 

2 
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(8) 12)27568 eq, in, (9) Since 8 pints make 1 gallon 

12)2i97...4 in. ^® ^^'^^ " ^ ^^^^^ •— 

9)191. .. 60 *n. 8 )1 00000 jptto. 

21 sq.yds. %fi. 64 t'n. 12500 ^ g^g. 

(10) 6. 0)13253 ,0*^ (11) 12 )100000 c. in. 

6,0)220,8...60" 12)8333...4m 

3e'49'fi0" 12)694...e0t«. 

3j67...1440tn. 
9)J19 

%e.pds.Zft.imA%n 

In Example 11, the three divisors, 12, are naed instead of 1728, the 
number of cubic inches in a cubic foot ; becasse 1728=12 X 12 X 12. 
The first division by 12 gives for quotient £333, so that each unit in 
this number is 12 inches ; the next division gives for quotient 694. 
and for remainder 5, that is to say, five of the units just spoken of 
— units of 12 inches in value «ach*-«) that this remainder, 5, is 
equal to 5 X 12=x60 inches ; and the units in the quotient, 694, are 
each 144 inches in value. The next division by 12 gives 57 for 

Suotient, and 10 of the lastrttientioned units for remainder; so that 
le remainder in inches is 10 X 144=1440, the denomination of the 
quotient, 57, being cubic feet, which are divided by 27, or 3x9, to 
(^et cubic yards; themsiiU is Scobie yards, 3 feet, and 1440+60+4 
inches. 



(12) 


8)100000^ 


112=8X7X2 


7)12500 




2)1785...40 m. ) 

' > = 3 ^». 12 ^ 

2.0)89.2...56^ ) ^ 




44 torn 12 cwt. S qrs. 12 Iha. 




Otherwise : 




4)100000^. 


28-4x7 


7)25000 




4)3571...12 lbs. 




2,0)89,2...3 qrs. 




44 tone 12 cwt. 3 qrs. 12 Ibe. 



BXDuoEioir or auAXxmBs. 



.19 



(13) 1000 

52 weeis inayear. 

4) 52000 

2,0)1300,0 sMJUngM. 

£660 



(14) 



12)7239962 pewcg. 
2,0)60333,0,.^2i. 
£30166 108. 2i. 



<15) 



(16) 



3000 




9080 


2 




2 


)6000(3: 


iS^ hours. 


19)18160(955}} Aonrs. 


57 


ho. 


171 Ao. 


30 


24)315(13 days. 


106 24)955(39 d(^s. 


19 


24 


95 72 


110 


75 


110 235 


95 


72 


95 216 



16 



3 hours. 



15 



19 hours. 



Therefore the time is 13 days 
3^ hours. 



Therefore the time is 39 days 
im hours. 



In each of the last two ExampleB we have to divide by 9j^ to 
get the number of hours, because the number of hours must be the 
same as the number of times the |H:oposed distance contains 9^ 
miles. For the purpose of simplifying the work, ttcice the distance 
in each case is divided by twice 9^, or 19. (Page 50, Arithmetic.) 



(17) 
1=8x2x7 


8)448081 lbs. 
2)56010... 1 lb. 






7)28006 






%0)4O0A..6O lbs. 
S00t0cictf.81l&9. 






Otherwise : 


112 
20 







224^0)44808,1(200 tons, 61 ibs. 

448 

81 lbs. 
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(18) 891650 
875631 

2)1767281**. 
_883640i*. 

2^0 )265092, 1. ..6(^. 

£132546 U. ed, 

(19) 2 ft. 8 in. 10 milea = SO furlong 

12 __40 

32 2)3200iM7/e8. 
108 4 

256 16000 

32 1600 

3456 inches marched 17600 yds. 

in one minute. 3 

52800/e««. 
12 



633600 tncAetf in ten miles. 



3456)633600(183 min. 20 seCy or, 
3456 dividing 183 by 60, 
28800 ^ ^* ^ ^^^' ^ ^^' 
27648 

11620 
10368 

1152 
W 

69120 
69120 

It is plain that as many times as the distance marched in one 
minnte is contained in the whole distance, so many minutes must 
be spent in marching that distance ; the number of minutes is 
therefore 183}J|}; that is, it is 183 minutes and 1152 minutes 
divided by 3456, or 1152 x 60 seconds divided by 3456, which is 
20 seconds. 

(20) From Example 18, p. 47, it appears that there are 432000 
gallons, old measure, in the vat; these are brought to imperial 
gallons by multiplying them by 60, and then dividing by 59. The 

* This is the total number of advertisements; consequently the duty 
is so many shiUingt and half as many more. 
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number of imperial gallons mtdtiplied by 10 will give the number of 
pounds weight ; therefore the work is as follows : — 

432000 
^ Imp, gala, lbs. 



59)25920000(439322 2 )4393220 

— 112 = 2 X 8 X 7 8) 2196610 

177 7) 274576 ... 4^. 

-^ 2,0) 8922,5 ... 16 lbs. 

531 1961 1 5 cwt. 20 lbs. 

1^ 
177 

130 
118 

120 
118 

(21) It appears, from the work of last Example, that the vesael 
will contain 4393220 lbs. of water ; we shall therefore have to 
rednce these to ounces, and to divide by 1000 oz. to get the number 
of cubic feet : — 

4393220 lbs, 1,000)70291,520 

^® 9)70291^ cMc feet. 



26359320 ^.x,.^,^ , ^ ^ 

439322 8)7810.. .1 cjt 

ihaiis 260 c, yds, lOi ft.* 

(22) As the vessel contains 439322 imperial gallons, it contains 
double that number of half-gallons ; and by the question the number 
of half-gallons is also the number of seconds occupied in dischaigiUi 
them. So that, if we multiply 439322 by 2, and divide the product 
by 60, we shall have the number of minutes ; but this is the same 
as to divide only by 30, and not multiply at all ; therefore, 

3,0 )43932,2 units of two seconds each. 

6,0) 1464,4. .. 4 jflc. 

24)244... 4 m. 

I0^d,4h.4m,4see. 

* It is plain that if the remainder 520 be multiplied bv 2, and then 
divided by the 1000, the result will be the number of hau-feet besides 
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(23) lbs. (24) 

8) 949760 176,0 * )64240,0(865 miles, the pay 

112=8X2X7 2)n8m '^ il'iloifiSS 

7 )59360 J^g^ miles : that is, 

o^QAQn ^,n* ^ times 28. 6d., 

4240 sacks. 880 



Addition of Compotmd Quantities^ pages 64, 55. 

The only assistance that a Key can afford to a learner in working 
these Examples is to furnish him with tiie carryings from the several 
colunms ; these only are therefore pnt down, each set of canyings 
against the number of the Example. 

Carryings, Carryings, 

(1) £2 2f. 2d. (11) 3 0^. 3 dun. 

<8) £3 3«. Zd. (12) 2 ^. 3 oz. 2 dwt. 

(3) £4 3«. 2d. (13) Zdr.Zser. 

(4) 3d.2h. <14) 2oz.ldr. 

(6) 3<^.2^. (15) Albs. Soe. 2 dr. 2 acr. 

(6) 4d.lh,2m. (16) 2 yds. Z ft. 

(7) 3 oz. 3 dr. (17) 2 j^. 3 oo. 2^<fo. 

(8) 2 ^r«. 2 /8«. (18) 2 m. 1 >^r. 2 jpo. 

(9) 2 ctof. 2 ^r«. 3 ^. (19) 3 oc. 3 rco. 4, per. 
(10) 3a^. 3<ite^ (20) 2 ac. S roo. 3 per. 



Subtraction of Compound Quantities, pages 66, 67, 68. 

As in Addition, the carryings only are inserted, each set being 
placed against the number of the Example : — 



Carryings, Carryings, 

(1) £1 Is. Od. (7) yd 0/t. 

(2) £1 Is. Id. (8) lyd,lfi. 
(8) £1 1*. Od. (9) per, yd. I ft. 
(4) Idlh. (10) V 1' 

(6) Idlh. (11) VV' 

(6) 1 <?. 1 A. 1 m. (12) V V 

whole feet in the complete quotient ; so that there is only 1 half-foot, 
and a small remainder, not worth notice, over. 

* See Example 1, page i, of the Arithmetia 
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Carryings, 

(13) \d.\h.\m, (26) \yd,lfi, #©• 1 c. ft. 

(14) 1 ^ CM«. 1 jr. = 1728 c. «». 

(15) Ot,\cwL\qr. (27) 1 5<<?. 1 ft, 

(16) 1 «. ctrt. 1 ^. (28) 1 yd, I ft. 

(17) m. 1 yiir. 1 /?er. (29) 1 yd. 1 yi5. 

(18) 1 m. 1 fur. 1 i)er. (30) 1 yd. 1 >!?. 

(19) 1 m. 1 ftir. 1 per. (31) 1 yd. 1 /f. 

(20) 1 oc. 1 roo. 1 /?cr. (32) gal. I qt. 

(21) 1 oc. 1 roo. 9, per. $3' ^per. (33) 1 ffal. j*. 

=60jy<fo. (34) l^o^. lj«. 

(22) 1 oc. 1 roo. 1 per. (35) />ifc. 1 goL ^. 
23) 1 oz. 1 <?irf. (36) 1 bush. 1 jd^. 1 ^o2. 



t 



24) 1 ^*. 1 00. 1 dwt. (37) 1 6w^. 1 pk. 1 ^a/. 

(25) 1 lb. 1 02. ^t£7^. 



Mvltiplication of Compownd Quantities, pages 60, 61. 

£ 9. d. £ 9. d. £ 9. d 

(1) 32 8 6i (2) 43 11 4} (3) 125 13 OJ 

5 8 12 



;£164 2 8^ 


d 


;£348 11 2 £\^ 

£ 9. 


07 16 3 


£ 9. 


d. 


(4) 217 18 








(5) 734 19 


? 


^£2397 6 


£6614 16 


-?» 


(6) 28 = 4 X 7 








Otherwise ; 




£. ». d. 
19 13 b\ 
4 




£ 
19 


13 


d. £ 
5i X 8 = 157 
10 


9. d. 
7 6 


78 13 9 

7 


196 


14 


4i X 2 = 393 


8 9 


;£550 16 3 


£550 


16 3 
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(7) 343 = 7 X 7 X 7 Otherwise : 

£ 8. d, £ 9, d. £ #. d, 

21 9 10^ 21 9 10} X 3 = 64 9 7^ 

7 10 



150 
1063 


3 lOi 


214 18 9 X 4 = 859 15 
10 

2149 7 6X3 =6448 2 



6 


;fi7372 


£7372 7 


Ji 



(8) 504 = 9 X 8 X 7 

£ «. (2. £ 9. d, £ s. d, 

32 17 If 32 17 If X 4 = 131 8 7 

9 10 



295 14 
2365 14 


J* 

6 

7 


328 11 5i 
10 

3285 14 7 X 5 = 16428 12 11 


£16560 1 


£16560 1 6 



(9) 891 = 11 X 9 X 9 

£ 8. d, £ 8. d. £ ft d. 

103 11 Si 103 11 8i X 1 = 103 11 8i 

11 10 



1139 8 6f 
9_ 

10254 17 Of 
9 



1035 16 10} X 9 == 9322 II 10} 
10 



10358 8 9X8 = 82867 10 



£92293 13 6f 


A 




£92293 13 6} 


(10) 1617 = 11 
£ 8. rf. 
379 18 7f 
11 


X 7 X 7 X 3 

£ 8, d. 
379 18 7f 
10 


X 


£ 8. d. 
7 = 2659 10 6i 


4179 6 li 


3799 6 5} 
10 


X 


1 = 3799 6 5} 


29254 15 8 J 


37993 4 7 
10 


X 


6 =227959 7 6 


204783 10 li 
3 


379932 5 10 


X 


1 =379932 5 10 



£614350 10 3f 



£ 614350 10 3j 
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(11) 75 = 6 X 6 X 3 Otherwise : 

mi. fwr. per, yds. mi. fur, per. yds. mi. fur. per, yds, 

15 3 2 4* 16 3 2 4 X 5 = 76 7 13 3i 
5 10 



76 7 13 3i* 153 6 27 Hx 7 =1076 6 30 5 
5 



384 4 28 1 1153 6 
3 



1153 6 



(12) 98 = 7 X 7 X 2 

mi. fur. per. yds. ml fvr. per. yds. mi. fur. per. yds. 

2)17 7 5 2)17 7 5X8 = 143 7 1^ 

7 10 

178 6 9 OiX 9 =1609 1 4^ 

farthei 8 7 20 2^ 



125 


1 


6 


2 

7 


876 





4 


3 
2 


1752 
8 




7 


9 

20 


t 


1760 


7 


29 


3 



far the i 



1760 7 29 3 



(13) 256 = 8 X 8 X 4 

mi. fvr. per. yds. mi. fur. per. yds. mi. fur. per. yds. 

23 1 31 2 . 23 1 31 2 X 6 = 139 2 28 1 

8 10 



185 6 10 5 232 1 33 3i X 5 =1161 18 1 

8 10 



1486 2 7 1^ 2322 2 16 2x2 =4644 4 32 4 
4^ 



5945 29 O j 5945 29 0^ 

♦ 4 yd X 5 = 20 yd. ss 40 half-yards, therefore dividing 40 by 11, 
because 11 half-yards make 1 perch, we get for quotient 8 and 7 over; 
that is to say, the 40 half-yards are equal to 8 perches and 7 half-yards, 
or 3 per. 8^ yd. In like manner 8i yd. x 5 = 17^ yd., and 17i -f- 5^, 
is the same as 85 -f- 11, namely, 8 and 2 over; that is, 2 1udve» over, 
or 1 whole ; hence, in multiplying the yards in operations like that 
above, the learner should considDr the multiplicand as dovUtiUdf and 
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(14) 594 = 11 X 9 X 6 Otherwise : 

mi. fwr. per, yds. mi. fur. per, yds. 
06 27 3X4= 3230 1 
10 

8 2 35 ^X 9 = 75 1 39 Oh 
10 



mi. fvr. 
6 


per. 
27 


yds. 

3 

11 


9 1 


23 



9 


82 6 


7 



6 


496 5 


2 






83 4 34 3 X 5 = 418 12 4 



496 5 2 



(16) 605 = 11 X 11 X 5 

mi. fur. per, yds. mi. fw. per. yds. mi fur. per. yds. 

15 19 1 15 19 1X5= 83 15 5 

11 10 



1X6 =1010 7 29 Oi 



18 


4 


11 



11 


16 6 31 


a? 


203 


7 


1 



5 


168 3 38 


1 


1019 


3 


5 










1019 3 5 



(16) 972 = 12 X 9 X 9 



mi, fur, per. yds. 
27 3 22 4 
12 


mi. fw. 
27 3 

274 3 

2744 4 


per, 
22 

27 

32 


yds, mi fw. 
4X2= 54 7 
10 

Ux 7 = 1921 1 
10 

4X9 =24701 3 


per. yds. 
6 2i 


329 2 32 4 
9 


30 5 


2964 1 14 3 
9 


14 3 


26677 4 10 5 


26677 4 


10 5 



then dividing the product by 11, he will have for quotient the proper 
number to be carried to the perches, and for remainder the number of 
half-yards over. Thus, in the seoond line of the work above, he should 
say, not 5 times 8^, but 5 times 7, the double of S^. In like manner 
in Example 12, the first step is 7 times 10, which gives 70, and this, 
divided by 11, gives 6 to be carried to the perches, and 4 over, which 
IB the number of half-fords. 



MULTIPLICATION OP COMPOUND QUANTITIES. 27 

(17) 441 = 9 X 7 X 7 Otherwise : 

da. ho. min, da, ho. mt'n. da. ho. min. 

4)19 13 27 4)19 13 27 X 1 = 19 13 27 
9 10 

195 14 30 X 4 = 782 10 
10 



fori 



176 


1 


3 

7 


1232 


7 


21 

7 


8626 
4 


3 

21 


27 

21 46 sec. 


8631 





48 45 



1956 1 0X4 =7824 4 

for i 4 21 21 45 



8631 48 45 



(18) 231 = 11 X 7 X 3 

4)16° 51' 43" (4° 12' 56" A6"' for \ 
n 3 

186 28 53 12 38 47 15/or| 
7 



1298 22 11 
3 



3895 6 33 
add for i 12 Z& 47 j 

3907 45 20} 



(19) 243 = 9 X 9 X 3 



t. cwt. qrs. lbs. t. cwL qrs. Ibt, t cwt. qrt. lbs. 

14 13 2 11 14 13 2 11 X 3 = 44 3 5 
9 10 

X 4 = 587 3 3 20 



132 


2 1 16 
9 


146 16 3 26 
10 


1189 


1 1 23 
3 


1467 19 3 8 


3567 


4 1 13 





3667 4 1 13 
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(20) 611 = 8 X 8 X 8 — 1 Otherwise : 

ac. roo. po. ac. roo. po. ac. roo. po. 
13 3 17 X 1 13 3 17 X 1 = 13 3 17 
10 

138 2 10 X 1 = 138 2 10 
10 







8 


110 


3 


16 

8 


886 


3 


8 
8 


7094 
subtract 13 


1 
3 


24 
17 


7080 


2 


7 



1385 2 20 X 5 =6928 20 



7080 2 7 



(21) 663 = 9X9X7 — 4 

tq- yd. ft. in. 8q. yd. ft. in. sq. yd. ft. in, 

28 123X4 28 123X3= 88 81 

9 10 



(22) 616 = 11 X 8 X 7 

02. dwt. grs. oz. dwt. grs. oz. dwt. gn. 

4)9 17 20 4)9 17 20 X 6 = 59 7 
11 10 



108 


16 


4 
8 


98 


18 


8X1= 98 
10 


18 

9 


8 


870 


9 


8 
7 


989 


3 


8X6 =5936 
fori 2 





6093 
fori 2 


5 
9 

14_ 


8 
11 

19 


11 


6095 


6095 


14 


__19 



26 
241 


7 99 
9 

6 27 
7 


29 7 78 X 6 = 179 
10 

298 3 60 X 5 =1491 


36 
8 12 


1691 
subtract 11 


7 45 

8 60 


1679 


7 129 


1679 


7 129 





DIVISION OF COMPOUND QUANTITIES. 



Divisicyn of Compcwnd Qv/mtitieSy pages 64, 65, 66. 
(1) (2) 

£ 8, d, £ s. cL £ $. d. 

8 )148 16 4 7 )237 13 5 or, 2 )237 13 5 

jeiS 12 Oj 2)33 19 O f 7)118 16 8 | 

^16 19 6 i+f/. ; gl6 19 ^ -f ?/ 

In the second example the factors of 14 are ^nployed instead of 
14 itself ; and bj changing the order in which these factors are 
applied a different form is given to the work. This difference of 
form is here exhihited, to show the learner that it is often more con- 
venient to take the factors in one order rather than in another. In 
the first mode of working, the division by 7 leads to the fraction f, 
that is, 6 pence divided by 7, which is 20 farthings divided bjr 7 ; 
the half of this, given by the next division by 2, is 10 farthings 
divided by 7. that is, 1 rarthing and f, the f being neglected in tiie 
answer, as tractions of a faiihing are disregarded in the final 
quotient. In the second mode of proceeding no fraction of a 
farthing occurs in the result of the first division ; and as in the final 
division such fraction would be omitted, fractions of a farthing are 
avoided altogether : they are introduced into the final quotient 
above only for the purpose of showing the complete similarity of 
the two results. When, however, the fraction exceeds half a 
farthing, it should be regarded as a whole farthing, rather than con- 
sidered as of no account. The example upon which these remarks 
are made may be worked a little differently, and perhaps in the 
opinion of the learner a little more easily, as follows : — 

£ 8, d, £ «, d. 

7) 237 13 5 2 )237 13 5 

2 )33 19 ^. . .6/. rem. 7 )118 16 8^ ^ 

; gl6 19 6 j+&/ £16 19 6 ^-ff/. 

The learner is aware that f and ^ are the same. 

(3) (4) 

£ 8. d, £ 8. d. 

7)_662_J8_JS| 6 )106 19 3i 

5) 80 8 4^ .. .3/ rem. 1 2)17 16 6^ ...1 / rem. 

£ iQ 1 8. ..10/.rei>t.=2^. £ 1 9 8^ .. .7/ ref».= l|rf. 

D 2 
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(6) 



£ 


8. 


d. 




8)780 


12 


H 




7)97 


11 


7 . 


..6/. rem. 


3)13 


18 


9i. 


..22/ rem. 


£4 


12 


11 . 


.134/ rm.=25. 9^ 



Although the remainders are not annexed to the answers in the 
book, yet the learner will do well to compute them, as in these 
examples. The fractional part of a farthing which completes ^e 
final quotient in Ex. 3 is ^/ ; that which completes the final 
quotient in Ex. 4 is ^/ ; and that belonging to Ex. 5 is ig/, which 
being more than half a farthing, £4 12«. 11^. is more nearly the 
exact 168th part of ^780 12*. 9p. than £4t 12». lid. The learner 
will also find it a profitable as well as an interesting exercise to 
prove all the results of division by multiplying each by the several 
factors already used as divisors, taking care however always to 
add in the final remainder. 



£ s. d. £ 8. d. 
(6) 273)837 13 5j^(3 1 4^ 
819 



18 


Proof. 


20 


£ t, d. £ 8. d. 


373 


3 1 44x3i= 9 4 Of 


273 


10 


100 


30 13 6^X7=214 14 9^ 


12 


10 


1206 


306 16 6 X 2=613 10 10 


1092 




113 


3 9i 


4 




454 


j^837 13 5i 


273 





181/rem.=3s. 9i<^. 

The complete quotient, or the exact 273d part of £837 I3s. 5^. 
is £3 l8. 4^. and ^/ ; that is, the 273d part of 181 farthings. 
As the fraction ^ is greater than ^ (for double the 181 is greater 
than 273), the farthing in the quotient may be made a halfpenny. 



DIVISION OP COMPOUND QUANTITIES. 51 

cwt. qr. Ibt, to. fur, po, 

(7) 3 )14 1 9 (8) 11) 823 7 21 

6)4 3 3 74 7 9 1yd. 

3 5 2 0^.... 12 00. retu,: hence the complete quotient 
is3 jr*.6^. 2i§o;ef.* 

(9) 6)128^46^52" Or thus: 126)128° 45' 62" (r V 48" 



5)26 


45 


10.. .2^ 




i:so 


5)5 


9 


2 




3 therefore Pr 48^" is 








60 the complete quotient. 


J_ 


1 


_48...62" 


rem. 


225 
125 

100 
60 

6062 


da. 


ho. 


mm. 




500 


2)316 


17 


38 




1052 


7)157 


20 


49 


1000 



8 )22 13 15 34...2«€C 5^' rem. 

2 19 39 26... 86 sec. rem. : that is, the complete quo- 
tient is 2d. I9h. 39m. 26^. 



oc. roo, per. 
(11) 7 )1784 3 32 

5 )254 3 38 26 yds. 

3) 50 3 39 23 Z ft. 

16 3 39 27 8 

The 26 yards is got by dividing 181^ by 7, which gives a quo- 
tient so near to 26, that 26 may be safely put down without risking 
the accuracy of the final result : the remainders, however, after 
feet, are suppressed, as they would be aflfected with error. But 
the best way of working tms Example so as to get the complete 
quotient is by long division, as follows : — 

* The learner should accustom himself to state not only the com- 
plete remainder, but the complete quotient ; and to examine whether 
or not the fractional correction exceeds half a unit, and if it do, to 
count it as a whole unit. For instance, ^he quotient above might with 
propriety be written 8 qrs. 6 lbs. 3 oz. ; or, if it be thought worth 
while to notice a fraction of an ounce, it may be written, still more 
accurately, 8 qrs. 5 lbs. 2i oz. 



32 KEY TO THE BUDIMBNTABY THEATISE ON ARITHMETIC. 

ac roo. per. ac, roo, per, yds. ft, 
105)1784 3 32(16 3 39 27 8 
105 



630 








104 








4 








419 








315 




The fraction of 


a foot that com- 


104 
40 




pletes the qnotient here is jg, 




which arises from 


dividing 4 times 


4192 




the remainder by 


4 times the di- 


315 




visor: each is taken 4 times, 


1042 




because of the \ in the remainder. 


945 




The fraction may 


be replaced by 


4)97 
30^ 




^y as the bottom number is yery 




nearly doable the top one. 


2910 








fori.,. 2^ 








29ZU 








210 








834^ 








736 








99i 








9 








893i 








840 








6^/e,rem. 






£ 8. d. 


£ t. 


d. £ t. 


d. £ %, d. 


(12) 2 13 5 


15 16 
20 


9 (18) 7 3 
JO 


4i 89 11 7i 
20 


53 


316 


143 


1791 


12 


12 


12 


12 










641 


)3801(6^ 1720 


21499 




3205 


4 


4 












596 


6881 


)85998(12ai|? 
6881 ^ 

17188 
13762 



3426 



DIVISION OP COMPOUND QUANTITIES. 



3S 



(14) 

£ 8. 


d. £ 8, d. 


£ 


(16) 

8. d. 


£ 8, d. 


84 18 
20 

698 
12 


If 126 7 
20 

2527 
12 


47 
20 

946 
12 


6 


9i 


321 17 di 
20 

6437 
12 


8877 
4 


30324 
4 


11361 

4 






77247 
4 


33611 


)121296(3^ 
100533 

20763 


46447 






36309 


ctfft. qr. 


, lbs. dot. qi'8. Ib8, 


d. 


h. 


m. 


d. h, m. 


(16) 5 1 
4 

21 
28 

172 
43 


14 73 3 13 

4 

295 

28 

2363 
591 


""J 

121 
60 

7262 


1 


2 


78 18 49 
24 

820 
157 

1890 
60 


602 


)8273(13M 
602 

2263 

1806 




71 


262) 


113449(151^ 
7262 




40829 
36310 




447 








4519 


(18) 13" 
60 

785 
60 

47118 


b' 18" 79° 13' 46^ 
60 

4753 
60 

)285226(6|^ 
282708 


gr«. lbs. 
(19) 3 17 
28 

ijn 


t cwLqrs.lbs, 
2 13 5 
20 

63 

__4 

212 

28 


£ s. 


2618 
d. 






1701 
424 

101)6941(58» 
505 


(20) 3 17 


lOi 

12 number of oz, in 1 U> 








891 

808 


^46 14 


6 








83 
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(21) 607)3288192(5417/. 2*. 4|^. + gj /. 
3035 



2531 


73 


2428 


20 


1039 


1460 


607 


1214 


4322 


246 


4249 


12 


73 


2952 




2428 




524 


~ 


4 




2096 




1821 




275 



3 

120 ^^ 

— = 60 „ at2apenny, 

100 number of pence chetrged. 

240 

— = 48 nimber of ttoo-pences paid, at hfor 2d, 

5 
48 X 2 = 96 number of pence paid. 
4 nimber of pence saved, 

(23) Beeeived in gold and silver. Received in copper. 

M 10 0= 4sov8.andi 
5 0= 1 crown. 



|.=11 

20 
40 


= 8S half-crbums. 
0=992 shillings. 
0=842 sixpences. 
4=142 fourpenny p 
3= 5 threq>enn^ / 


?55..=55,.5rf. 
12 

^..=27*.9i</. 
24 ^ 

25 
— d= 

4 

eocA. 


=2 15 
=1 7 


d. 
5 

9i 
6i 


^^^.-2 7 


^ 3 


8i 


3 

4 






88 16 

4 3 

4)93 

23 5 


7 amcmnt in geld < 
8} amount in coppet 
3| toto/ amount. 
_Oi-hi/.*Aar«o/ 
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(«4) 



02. dwt. gr$. 




12)9 18 20 


(25) 312600 


16 13& 


20 




6260000 




24 




26000000 




1250 




113)160000000(1327433^ ww., and 




113 14^ grains aver. 




370 




339 




310 




226 


• 


840 




791 




490 




452 



380 



410 



71 
66i 

13 



(26) 
aeSZperoz, <£937500 



312500 
3 



2,0) 31250 ,0 

16626 
17 



12) 3126000 
2fl) 26041 ,6g. Qd. 
at lOd. ; gl3020 16g. 8<^. 

2) 312500 
12)166260 
2,0) 1302,0 \0d. 
at \d. £661 Oa lOd, 



109376 
16626 



£265626 at 17«. per ox. 
^ZlbOO at £Z, 
18020 16«. 8<?. at lOd. 
661 Oj. 10<^. at ^. 

^12167961760* ;£3 17*. 10J<^. 
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Example 26 may be otherwise worked by using as mnltipliers tlie 
factors of 312500, namely, 10X]0x6X6X5x6x5;a8 
follows : — 



£ 8. 

3 17 



(27) 



8, d. 

4 8 

8 



1 17 4 
8 



d. 
lOi 







10 


38 


18 


9 
10 


389 


7 


6 
5 


1946 


17 


6 
5 


9734 


7 


6 
5 


48671 


17 


6 
5 


243359 


7 


6 
5 


^61216796 


17 


6 



But the best iray of proceeding would be first to find 
the value of the 812600 oz. at 2b. lid. per oz., and then 
to subtract the result flrom the value at £4 per oz. As 
lid. is the eighth part of la., the value at 2*. l^d. will 
be obtained by multiplying the number of ounces, by 2, 
and then adding one-eighth of that number to the 
product, thus :— 

8)312500 
2 

625000 
39062 6 

2,0 )66406,2 6 

^33203 28. 6d. vol. at,28, l^d. 

312500 
4 

;£1250000 val at £4. 
sub, ^33203 28. 6d. at 28, li<?. 

;g l 216796 178. 6d. at £Z 17*. 1(^. 



8. d. 
4 4 

7 



64 

42 



1 10 4 WQthewhoUNo.oflU 



;^14 18 8 price of the ^9 2 price of the 42 Jha. 
64 lb8. £ U 18 8 

£24 8 pHce of the whole 106 ^. 



106)480 
424 

56 
12 

680 
636 

44 
__4 

176 
106 

70 



(45. ^d. i-^fpriceofllb. 
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(28) 123 

400000 

12 )49200000 grains 

2)4100000 

2,0) 205000 ,0 dvjt. 

12) 102500 oz, 

weight 8541 lbs. 8 oz. 



4 )400000 

4 )100000 

12 )25000 inches 

202/iJ.)2083yif. 4«».(10 times, and 
202 63/^.4«».<wer 

63 



(29) The money he must have 
must evidently be 2831 times 
13«. 2^., which may be found 
as follows : — 



2831 
13 

8493 
2831 

36803^. 
589^.9^. 

2,0) 3739>. 9^. 

;gl869 12g. 9^. 



2)2831 

5662 
1415^ 

12)7077^ 

589j?. 9^. 



(30) 129^ wt. of guinea 
12^i „ of sovereign 

6J difference 
4)100000 

600000 
25000 

2) 625000 gr. 
12)312600 
2,0 )2604J Jtgg. 16^r. 

12)1302 oz, 1 dwt, 

l0^lb8.Qoz,\duA,\Qgr, 



(31) 4)2387881 
123J 



28654572 

596970 fw \ 

3 )294306333 

8)98102111 
2, 0)1226276,3 ... 21 ^r. 

12) 613138.. . 3 <ft(tf. 

total weigh t 51094 ^5. 10o5f.3<^«?i. 
21flfr. 

As it is customary to take 123^ grains as the weight of a sovereign, 
this number has been used in the preceding work ; but the Mint weight 
really exceeds this by a small fraction of a grain ; and, in computing 
the weight of so many sovereigns as in the Example, the neglect of 

s 



2387881 
113 

7163643 
26266691 

3)269830663 

8)89943617... 2 ^r. 
2,0) 1124293, 9.. . 17 ^r. 

12)662146... 19 rf«r«. 

pure gold 46845 lbs. 6 o^r. 1 9 dwt, 
17 ^r. 
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this smskll fraction makes a very sensible difference in the result. A 
reference to the Table, at p. 38 of the Arithmetic, will show that the 
exjBuot weight of a sovereign is 123^^ grains, where ^-jj^ exceeds \t 
b icause 4 times 171 exceeds 623 ; by replacing the fraction by ^ we 
nplac^ 171 by 155}, 4 times which is exactly 623 ; so that the weight 
of each sovereign is made too little by ^ gr., that is, by ^f^ gr. "We 

may therefore make the above weight strictly accurate by multiplying 
2387881 by 61, and dividing the product by 2492 ; the quotient will 
be the ad(Utional weight, in grains, to be added to the weight deter- 
mined above. The learner will find this additional weight to be 
10 lbs. 1 oz. 15 dwt. 11 gr., without counting fractions of a grain. 



FRACTIONS. 



Redmction to Improper Fractions and Mixed Nwmhers, 
page 70. 



(1) 




(2) 


(3) 


"='-4-^=» 


17?-^^^+5-T 


W = ii& 


(4) 17)2076(122^ 




(6) 238 




17 




27 












37 .•.♦«?!» 


-122^ 


1666 .• 


238Jf = «if 


34 




476 




35 




6426 




34 




19 




_1 




6446 




(6) 123)31872(269^ 


-»iS» 


(7) 2016 




246 




19 




727 




18144 




616 




2016 . 


•. 2016S = 8^1 


1122 




38304 




1107 




27 




16 




38331 




(8) 317)12731(40^ .-. le^ = 


'40^ 




1268 







£1 

* The three dots .*. stand for the word t^umfwt. 



viucnoNs. 



89 



Reduction of Fractions to Common Denominators^ 
pages 72, 74. 

(1) 

numerators of 
changed fractions 

2 X 3 X 5=30, com, denom. 

:. the fractions in a com. den. are 





numerators 

4 X 6 X 3=60,' COOT, denom, 
the fractions are 



16 
30' 



20 
80' 



J8 
30 



45 
60' 



24 

eo' 



20 
60 



(3) 
3x7x9=189) 
2X5X9= 90) nwnerators 
4X6X7=140) 
5 X 7 X 9=315, com. den. 

.'. the fractions are 



1^ 

316' 



22. 
315* 



140 
316 



(4) 
3X6X3= 54) 
5 X 8 X 3=120 > numerators 
7X8X6=336) 
8X6X3=144, com. den. 

.'. the fractions are 



54 

144' 



120 
144' 



144 



(5) 

7xllX 7=639) 
3X 9X 7=:189 } numerators 
6X 9X11=496) 
9X11X 7=693, com. <fo«. 

.*. the fractions are 

639 189 496 
693 ' 693 ' 093 




numer(Uors 

13 X 10 X 12=1660, com. den. 
.'. the fractions are 

240 1404 ItiO 
1660 ' 1660 ' 1660 



(7) 
3X6X7X8= 840) 
2X4X7X8= 448 f ^^,^^.^^^ 
6X4X6X8= 960 P^'"^^^^* 
1X4X6X7= 140) 
4X 6 X 7 X 8=1120, com. den. 

.'. the fractions are 



840 
1120* 



448 
1120* 



960 
1120* 



140 
1120 



> numerators 



(8) 
4X8X6X2=384] 
3X6X6X2=180 ( 
5X6X8X2=400 1 
1X6X8X6=240 ) 
5 X 8 X 6 X 2=480, com. den. 

:. the fractions are 

384 180 400 240 

480' 480' 480' 480 
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' numerators 



(9) 
6X5X3X4=360 ' 
3X7X3X4=252 ( 
4X7X6X4=660 1 
3X7X6X3=315 ) 
7 X 6 X 3 X 4=420, c(W» (fen. 

.'. the fractions are 

3^ 2^ 560 315 
420' 420* 420' 420 



(10) 
6X11X 7X4=1540) 
3x 9X 7X4= Ibefnume- 
2x 9X11X4= 792 (ro^or* 
IX 9X11X7= 693) 
9 X 11 X 7 X 4=2772, com, dm, 

.'. the fractions afe 



1540 
2772* 



756 
2772' 



792 
2772* 



698 
2772 



(11) 

1X7X2X9=126) 
3X2X2X9=108 f nume- 
7x2x7x9=8821 rotors 
6X2X7X2=140) 
2x7x2x9=262, com. den. 

.'. the fractions are 

126 108 8^ 140 
252* 252* 252* 252 



• numerators 



(12) 
3X6X7X9= 946] 
3x4x7x9= 756( 
1X4X5X9= 180( 
6X4X6X7= 700) 
4x6x7x9z=1260, com. den. 

.'. the fractions are 

945 756 180 700 
1260 * 1260 • 1260 * 1260 



^/^/X/\/W\/V>/\/\/\/N/^/WN/\/W^%^^hA^^ 



(13) Here the fraction ^ may be replaced by I, after which the 
only differing denominators will be 4 and 8, which become equal 
upon multiplying the former by 2 ; therefore, multiplying both terms 
of the first fraction by 2, the three fractions, in a common deno- 
minator, are 

6 6 2 

8* 8* 8 

(14) The first and third fractions are brought to a common 
denominator simply by multiplying the terms of the first by 3 ; the 
only differing denominators will then be 9, and 6, which become 
equal by multiplying the former by 6 and the latter by 9 ; the steps 
are therefore as follow : — 



2 


3 


7 


_ 6 


8 


7 _ 30 


27 


35 


8* 


5' 


9 


" 9* 


6* 


9 " 45* 


45* 


45 



the terms of the last fraction being each multiplied by 6. 

(16) The terms of the second fraction are each divisible by 3, 
so that the fractions may be written 

5 4 13 

7 * 3 * S4 

The second of these is brought to the same denominator as the 
third by multiplying its terms by 8, so that the three fractions are 
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f , g, i{ ; and if the terms of the fint of theee be mnltiplied by 24, 
and the terms of each of the others by 7, it is plain that 24 X 7 or 
168 will be a common denominator of all ; therefore the changed 
fractions are 

UO 9S4 91 

188 ' 108 ' iSi 

(16) As in each fraction the denominator is divisible by the 
numerator, the fractions may be written }, j^, |; and these are 
brought to a common denominator by multiplying each of the terms 
of the first two by 3 .*• the changed fractions are 

3 8 1 

»' 9* 9 

(17) By looking at the denominators of the second and third 
fractions, :t is readily seen that 9 X 12 » 108 and 54 X 2 ae 108 ; 
therefore if the terms of the second fraction be each multiplied by 
12, and those of the third by 2, the three fractions in a common 
denominator will be 

JL H i 

108' 106' 106 

(18) Dividing the terms of the last fraction by 4, the three 
become |, ^, ^ ; therefore, multiplying the terms of the first by 5, 
the fractions m a common denominator are 

?5 ± 1. 

25' 26' 25 

(19) These fractions are the same as {, I, j;, |; so that by 
mTUtipl3ring the terms of the first two by 2, and those of the last by 
9, the fractions in a common denominator become 

i. 12 -1 i 
18' 18' 18' 18 

(20) Seeing that the denominator of the third fraction is twice 
that of the first, we multiply the terms of the first by 2 ; the frac- 
tions then become 

2 111 

4' 5' I' 5 

where the difiering denominators are 4, 3 and 5 ; and these will be 
made equal b^ multiplying each by the product of the others; so 
that the fractions in a common denominator are 

30 20 15 U 

00' 00* flO' 00 

s2 
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(21) This Example is worked in the Book (Art. 54). 

(22) These fractions are the same as 

2 1 6^ ^-2 3 £ 42 

9* 3* 12* 2 9* 9* 12* 12 

and since 9x4 and 12x3 give the same product, namely, 36, the 
fractions will have this common denominator if the terms of the 
first two be each multiplied by 4, and the terms of each of the 
others by 3 ; hence the changed fractions are 

B_ 12 15 126 

36' 36' 36' 36 

(23) These fractions are evidently the same as 2^) ^7 ^t &> the 
terms of the first being multiplied by 2, those of the third by 4, and 
those of the fourth by 3. 

(24) Multipl3ring the terms of the first fraction by 3, and those 
of the second by 5, to make the denominators each like Uiat of the 
last fraction, the given fractions become 34, g, ^, A ; and since 
25 = 5 X 5 and 15 = 5 X 3, we have only to multiply the terms 
of the third fraction by 3, and those of the others by 5, to get the 
forms 3}|,?S,,»„S- 



^^^*WVS/V\/W\/W\/S/WN/\/V\^^^^ 



Addition of Fractions, page 76. 

n\ 1 I 2 I 3 _ gg_ I fig. I 60 ^ 35+56+60 ^ 151 _ , 11 
V*; 4 -r 5 T- 7 — 140 t" 140 "T 140 — 140 "" 140 "" ^140' 

/o\ 3 ■ 1 ■ 4_ 8x8 ■ 4 ■ 4__9 ■ 4 . ^_13 ,4 
^^^ 4x2"'" 3x2 ■'' 6 ""4x2x8 ■^3X2X4 "^ 6 ~ 24 "'' 24 "'■6""24"*1 



_ 13X5 . 4x24 __ 65+96 _ ,jU 
■"24X5"*" 5x24 ~ 120 "" ^120* 



/«x _£_ I _L. 4. 1^ — gXfi 4. 8xg -L 1^ — 2g+^8 1 1^ 
^^^ 6X2 ■'' 6x2 "^ ^7 ~" 6x2x6 "^ 6x2x6 "'' ^7 ."" "15 '' *7 



— *?4- il.^ *3x7 , ,_eO_ _ ,361 

— 60 "^ -^7 ■" 60X7 ■'' ^7X60 "" ^420' 



W 9 + 8--72 72- ••i8"*"8 + ® = % 

V*'^ 9"^8'^2""9"'"9"'"2~9'2""^9"^2"~18'^18^ 18" 
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\'>; 2 "T 12 "^ 8 ■" 12 "*■ 12 ■'' 8 ~ 12 "*■ 8 ~" 24 "^ 24 ■" 24 "" *«*• 
•• ^2 + ^ + 8=^^24" 

/7^ ^4-^ — -Z_-4--i^— 7X8 , 5x8 _ 21+40 _ 61 
\') 2i'»"~ 8X8 "* 3X3 ""8X3X3 "^ 3X3X8 ~" 72 "■72' 

• • T + 24 + ^ — ^• 

{R\ ±4.14.^ — 114.*— "XS , 2X54 _ 55x108 _ 1« 
\^/ 54"*"64"*"5 — 64"'"5-- 64x5 "^ 6x54 ~ 27C ^ 270* 

• • 27 ^ 64 ^^ ^6 ^270- 

-rqv 17 _| 3 , _13_ _^ 17x8x2 . 8x5x8 , 13x5x5 

W 5x6 T 6x2 "*■ 8x2 ■" 6x6x8x2 "*" 5x2x5x8 "*" 8x2x6x5 — 

272+120+325 717 ,817 



272+ 120+325 __ 717 _ ,817 
'400 "~ 400 ~ 400* 



• slZ 4. ll 4. 15 — a!1Z 
• • ^26 "^ ^10 "*■ 16 ~" '*400* 



QO^ »--f^A , 8 . 7 9X9 . 11X2 2X4 

V^W 2x7 ~ 9x7 ~ 3x5 ^4X6 2x7x9^9x7x2^3x6x4^ 



7x3 
4x6x3 

^ 81 + 22 , 8 + 21 _ 103 , » 
126 "*" 60 126 "*" 60 

_ 103 , 29 _ 108x10 , 29x21 
21X6 ■*■ 10x6 "~ 21X6X10 "'■10X6x21 

_ 1030+609 _ 1<^ _ , 379 
"" 1260 "" 1260 — ^1261' 



,£ , 11 , 2 , ^7 _^379 



1260* 



( 



fll^ 1^ I S9 _ 14X8 ■ 89x 3 __ 112+117 _ 229 _ ,109 
^^/ 8x5 ■'' 8x5 "" 3X5X8 ■'' 8x5x3 — 120 "" 120 "~ ^120* 

A a ^^ 4- ^ — "^^ } ^^^ _ 99+104 ^ 203 _ ^ 95 
-^^^ 4X3 "*" 9x3 "" 9X3X9 "*" 9x3x4 "" 108 — 108 — 108* 

Al 15? 4- ii — 7<^ 4_ 9S _ 109X9 , 95xlO _ 981+950 
Also j.^ -r 108 "" 10x12 "*" 9X12 "~ 10x12x9 "*" 9x12x10 "" 1080 

_im_,8M . 14 ■ 11 , 26 , 39_ o851 

— 1080 "~ *1080* • • 15 "^ 12 • 27 "^ 40 "" '^lUSO* 



44j key to the budimbntaey tebatisb on abithmbtic, 

(12) The fractions are 1^ "h J + ^^ + ^ ; or, multiplying the 
terms of the second by 2, and adding to the third, they are 

•^27 "^ 12 ■*' 28* "^ 9x3"*" 4x3 ""9X3X4"*" 4x3x9 ~ 108 ""108' 

And H -U i. — 98 4. _£_ — »Sx7 , 9x27 _ e66+243 _ 908 
^^^ 108 "*" 28 ~" 27X4 "^ 7x4 "" 27x4x7 "*" 7x4x27 "" 766 ~ 756 

_,ira_-38^ . ll-L^ 4. fil J.1--7J?. 
"" ^766 ■" -^189 • ' ^27 ■'' 6 "^ 28 "^ 12 ~ 'l89' 

(\'\\ JLj. ^^ _ 19X5 ■ 17x9 _ 95+183 ^848 
^^'^^ 9X7 "*■ 6x7 ~" 9X7X5 "^ 5x7x9 " 315 ■"316" 

And ^^ J 5_ — 1^x3 I 6x2 _ 33+10 _ 43 

2x13 ■*" 3x13 "" 2x13x3 "*" 3x13x2 "" 78 ~ 78* 

Thpn ?i? 4. 15 - -H!§- 4. J^ — g*8x» . 48X106 
*""" 315 "^ 78 ■" 105X3 ^ 2«X3 ~" 105x3x28 ^ 26x8x105 

6448+4515 10963 ,2778 ., * . , 

= 8190 = 8M0 = ^fiiflo* ^^ ^™ required. 



( 1 4) Here no two denominators have a factor in common ; there* 

fore applying the role to the frac- is 35 35 

^^^»i+l + n + i (^ i^ *^ il 5? i5 

26 11 70 

351 2095 945xllslOS96 

16444+10780+30240+10395 __ , 25279 11 4 8 4 

41580 — 41580 8861 10780 7560 41580 

. iS 4. 1 ^ 4. « 4. 1 — ft«fi^» ' ' 

••^"T-A^-Til-t-J— ^4lM0 15444 30240 



maigin), they become 



(16) The fractions Me^ + ^ + g-|-4i;or, multiplying the 
terms of the last by 4, and adding to the preceding, they are 

18 ^ 27 ^ *S 

5 , 7 _ 5X3 , 7x2 _ 15+14 _» 
2x9 "*■ 3X9 "~ 2x9x3 "*■ 8X9X2 "" 64 ""64* 

Atid 54.®— _H- 4. _2_ — «8X27 , 29X14 _ mWtOg 
^^ 28 "^ 54 "■ 14X2 "T" 27X2 "" 14X2x27 "^ 27x2x14 "" 756 

_105_.271 . i..l.A**«e?l 
"" 766 ~ *766 • • 18 "*■ 27 "*■ *2B •" ^T56" 
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(16) As no two of the denominators nave a factor in common, 
we must proceed according to 
the rule with the fractions ^ -|- jj 13 Jf 

^ + 1 + 1 The work in the ^ "a^ 'i«x5=7i6. x7=6005 
margin shows that the sum of 165 130 looi , 3576 

7 7 ■ r 

these is 

1155+910+1001+3575 ^ 1636 .t 
5006 *^ ^6006' ^® 

sum required 



1156 910 



Subtraction of Fractions, pages 76, 77. 

(1) Reducing the fractions g, j, to a common denominator by 
the rule, they become ^, | ; so that 3^ - 2^ = ]|j. 

(2) The fractions y, g, in a common denominator are rg, ^ ; 

. if?__35__,13 
• 66 66 ■" ^56* 

(3) Reducing to a common denominator, 12 "" 7 ~ ~84~ ~ si' 

(4) Reducing to a common denominator, ^g — g = ^^^ — ^. 

(6) Reducing the fractions to a common denominator, we have 
35 "~ 36 • *°^ ^ 35 ^ greater than gg, we must borrow 1, that is ^, 
from the integer 2 prefixed to the first fraction ; this 1 added to 

20 , .. 66 XI. . o4 ,3 ,65 .21 34 

55 makes It 5j; so that 2^- 1^= 1- _ i_ = -. 

And whenever, as here, the snbtractive fraction is the greater, we 
may subtract its numerator from the common denominator, add the 
remainder to the numerator of the other fraction, and put the deno- 
minator underneath : this being equivalent to increasing the smaller 
fraction by 1, we must take care to diminish the integer prefixed to 
the smaller fraction by 1. Should there be no prefixed integer, we 
shall know that the subtractive quantity exceeds the other, and 
therefore cannot be taken from it 
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(6) 10 "" 11 ~ ilo "" iio* ^®^®> ^ *^® subtractive fraction is 
the greater, we subtract the 100 from the denominator 110, and 
adding the remainder 10 to the numerator 77, as directed above, we 

have 4j5-3jj = ~. 

A mere glance at the original fractions will in general enable us 
to see which of the two is the greater, as in the present instance, 
where we might have written down at once 

10 11"* no no "■ no* 

(7) Here it is easy to see that the second fraction is the greater, 
therefore the example may be written 

^24 18 "~ 72 72 "" 72" 

(8) Here the subtractive 4 cancels the other; so that the 
example is the same as 

19__16_76__75_JI_ 
20 16 "~ 80 80 80" 

^^^ S 24 96 »6 ~" 96* 

nO^ 18 I 9 _ 143+135 _ 278 _ .113 
K^^) 16 "*" 11 "" 165 ~'165 "" ^165* 

Again bringing j^^ , ^,^& common denominator, by multiply- 
ing the terms of .the first by 4, and those of the second by 66, we 
have l^-H^-lH-i®- 

Hence 2 + 3 + 1^ — 4 = 2~|, the answer. 

(11) This example is 6^ + 1 ^ — S? ; that is, 7 jj — 6? =: 
9io__8_g?2 — ??— si 

"^h 9 "" T9 99 "" *99' 

(12) Here the integers cancel, for 6 — 6 + 1 = 0; therefore the 
Example is 

7 3 , 6_14 3 I 5 _ iS __3 _ 38 _ 9^_. »_ o5 

3^4'T"6~6"^i"^6""e i — ri 12 12 Ta 

• 72 — 68 s^ 4, and 39 + 4 = 43. See the remarks appended to the work of 
Example 5. 



SUBTBACTION OF FRACTIONS. 4?7 

(13\ Since 8 — 3 — 2 = 3, the Example is 

•^3 16 16 ■" ns 16 16 "~ ^ 16 "" ^ 80 ■" ^8ti 



(14) This Example may be written 

2,4_2^_-_10,4_£__._J^4_ , _ 66^60 , 
3"''7 16 *"~15"'"7 16 ^~16"'"7 %~" 106" 

_ 116 1 — iL 

""106 105* 



(15) Since 10 — 7 — 2 = 1, the Example is 

15 35 12 "" *105 105 12 "~ ^106 12 "" ^ 420 "" 480 ~" 'So 

(16) Here 4 — 2 — 1 = 1, and 

65 11 6 "" ^66 65 65 "" *65 ^56 W 



(17) Here3 — 1 + 6 — 2 = 5,and 

'^ 7"^»~"*'l8 f'^lS^ni 7~"" 120 ""126"" nSf 

(18) 9 — 7 — 1 = 1, and 

ill _2_2 , 1 _ ,17_ 12_ 2 , £ _,7 ^ _ -35 IS^.,!? 
18 3 6 "'"2 ■" ^18 18 5 "*■ 18 ~ ^5 6 *~ ^46 "" 46 ~" ^45 



(19) 11- 6-3 -1 = 1, and 

li?— I.— ^ — ^ — l!2_I.— .i._^— iH^li— ^ 
16 12 3 6 ■" 16 12 12 6 ~" 16 12 6 

_^»__44_1_4S_1 _ 215-48 ^167 

"" ^48 48 6 ~ 48 6 ^ 240 240 



• 80 — 46- 35 and 85 + 16 -61. Sm remaibs appended to the woik of Ex. 5. 

t H bae not been thought neeeBsaiy, in the work of these Examplee, to exhibit at 
length the operations for redneiag fractions to a common denominator ; the learner 
oii§^ aot to reqnire any aid in sndi reductions here. By looking at the demominatore 
105 and 13 abore, it is readily seen chat of the factors 3 and 4, of which 12 is composed, 
the fonser will divide 106, giving for quotient 35, thus ehowing that 105 may be replaced 
by 35 X 3, and 12 by 4 X S; so that the two become alike by moltiplyiag the former by 
** and the latter by 35. The learner is expected to discover the common factors in this 
^y for himsdf ; he wiU often find a reference to the Table of Factors, at page 179 of 
the Arithmetic, vseM im this business, thoudk it g^rm no iBfoanatlon about foetors 
greater than 12. -i^ «■ 
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(20) 7 — 3 = 4, and 

6 "*■ 11 18 10 10 "r 11 18 10 "" 10 • 11 18 — 90 "^ U 

35 _ £ 26 _ 810 — 286 _ 524 _ 262 

90 11 90 990 "~ 990 495 

.". adding the 4 above, the Ans. is 4~ 

(21) 9 — 2 4-3= 10,and 

3 15 ■'' 18 ■'' 2 ~* 16 16 "^ 18 "*■ 18 ~" 9 16 *~ 46 



45' 



29 

.*. lO— is the Ans. 

45 



(22) 7-6 = 2,and^-4~l-l|: 



\r.A 71 — 1 23 _ 26 



. 12 — 24 — 14— 46 _ n 
48 — t^ 



(23) 13-12=l,andl-l-|-i = l-l_l = l 



U _ 96 — 121 __ ^ ,- ii — ?!2 

"~ 24 ~ 264 264' ^°^ ^ 264 "" 264* 

(24) 15 + l-14=2,and^ + |-il + | = ^ + ^_j^ + 

8_7_J5^,3__ 28-15 , 8 _ 13 , 3 _ 
6"~9 12 "^6"" 36 ■''6'~"36"^6'' 

— jgQ— = igj* and adding the 2, the Answer 

i8 2H?. 
180* 



Midtiplication of Fractions, page 80. 

1 
n\ ♦! V ^ — 1x7 _ 21 

^^^ 16 ^ 2 "- 16 X 6 ~ 90' 
6 

» The numbeiv p!aeed above the niuBenton and Mow the deBominaton, are tb* , 
faeton which remain after those common to both are cancelled. Thns, in Example 2, 
the common factor 2 is cancelled in the first numerator and the second denominator, | 
the remaining factor 12 of the numerator being placed above, and the remaining fKtor i 
11 of the denominator below; which remaining factors are to replace the nnmbei* 
themselves in the multiplication. In like manner in Example 3, the first and la^ 
numeratoie being the factors of the second denominator, all three are expunged, asa 
ttie remaining factor of each, namely, 1, used instead ; also since the third nume 
cancels the factor 2tai the last denominator, the numerator and denoniiiiator ba 
replaced by 1 and 4. 



MULTIPLICATION OP PHACTIONS. 49 

12 

m 2! V 55 — i^x<^g — 78£ — in!£ 

\^) 7 ^ 22 ■" 7 X 11 ~ 77 ~" ^^77* 
11 

1 11 

^ ' 4 ^ 9 ^ 5 ^ 8 ^ 80* 
1 4 

W 8 ^ 7 ^ 11 "■ 77' 
1 

1 1 

^"-^ 9 '^ 16 '^ 8 '^ i "■ 108~ ^108' 

4 

1 6 

1 1 

V'^ 12 ^ 10 ^ 1 — 24 ''^^' 

2 

1 

2 
/m a V « V 11 — «* — l/ll5 
W T ^7 ^¥=85^ = 1% 
1 

1 1 

ao) ?x-xix-=- = i- 

KLV) y X ^ ^ 5 ^ 2 20 "" ^20* 
1 1 

1 

ai^ ?x-x-x5 = !5=:io5 

V**/ 8^6^9^18r ^"m* 
3 

1 

(12) gX-g-X gXy-^-SggJ. 

8 
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(14)|x|x|x^ = if5=S04i. 

1 1 

4 11 

(15) ^xix?x5 = - = 4^ 



1 1 
107 3 2 1_M4 

6 ^2^9'^46'"676* 
1 3 



Division of Fractions, page 81. 

(1) Expunging the. factor 7, common to the denominators, the 
example is 

8 . 11 „„ J 3 V 4 _ 12 __ , 1 

j-rj, and jf X jj = jj-ljj. 

(2) Expunging the factor 2 from the numerators, and 3 from 
the denominators, we have 

7 y 9__63__ ,^ 

(V\ s!? -:u 4? — *L • ^ — f! • 39 _ 41 4 _ 1«4 
\^f *14 • ^ ~" 14 • 8 •" 7 "=" 4 "" 7 ^ ^ "" 273* 

(A\ ^l!-:-7l — IH • IE — IE ' 10^— "7 V 3 _S51 
\^f ^35 • 'l6 "■ 36 "=" 16 "~ 7 ~ 3 T ^ 107 "" Tip' 

VO; llO^l^S — lO^T— 2~1 — 2 ^ 8 — 6- 
/«v 27 . 8 — 27 ^ 16 _ 406 _ -^5 

V; 6 -^ 7 • 8 6 ^ 7 -^ 6 176* 
Vo; 8^9.11 — 3'^9'^2()""640' 
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1 3 

V*v; Q-r-g-^H^l— Q-r-g— g -^9"" 81 ""SI* 
1 

1 

ni\ l^ • Iv^v* — 3 • JLv^v^ — ' • 1 — 

2 

3 X 66 = 198. 

(12) First: 3-7| = 3-f = fx| = |. 

Second: 2j-33 = j--^ = -Xjf = jj. 

xjien gg . 44 — 19 -:- 22 ~ W ^ 9 "" 171* 

The preceding example may be worked rather differently, aa 
follows : — 

If the numerator and denominator of the first complex fraction 
be multiplied by 5, the complex fraction will be replaced by the 

simple fraction ^ ) and if the fiumerator and denominator of the 

second complex fraction be multiplied by 12, it will become the 

simple fraction ^ : therefore the example is the same &8 ^ -f- 44* 



Reduction of One Quantity to a Fraction of Another, 
page 83. 

Multiplying num. and den. by 12, we have 

3% 47 47 

(4) y of 2«. =^«., a«(2^ = j^ = -^ /. ^of^sMihe 

3 
^jQ0f£\. 



5^ KEY TO THE RUDIMENTARY TREATISE ON ARITHlOmC. 
2Afi. 29 29 

(^) "syT = 36 • • ^^^' ^ *"• ^ 36 of^y^"^ 

3lcwt. 13 ^ , . 13 ^, 

9 90 . , g mm. 90 3 9 

(7) uOflOmtn.^^mzn.,and-^^^=QQQ = :^-.jl 

3 

o/ 10 mm. is -^ of I hour. 

1 1 23 23 §} 23 13 23 

(8) 3^/31 = 3 XY=2r««^ ^-"2r-^T = 2l ^ 



21 ^ 13 



116 1 ^^, . 115 ^^ 
= 273/. 30/3?«.273 0/2i. 



7f*. _ 37 37X7 _ 269 

(^) 20"xl?7. - 5x20Xlf - 6 X 20 X 10 - 1000' '^^'^^V- 
269 

^looo''/^^?- 

(10) ir 231 = 743^ ; 90^ = 6400^ ; and ^ = -j;^^ 

. 1487 , 
••• 12^23a«j5s00^/^- 

211 <?. 65 65 

(") -^ =1^.-. 2(^.17A.«j^o/a««.*. 

1 1 

7, 7 677 3727 

(12) i5^/2i = TB^2 = 6^'*^6-^2 = 6'<3 = 9 

3 3 

.-. 15 of ^i8■^ of 11. 

7 7 7 49 49 6 49 6 49 

(13) 15 ^/Ji= 15^1 = 60^''^ 60^2 = 30-^"l = 80 

1 49 7 ^ 49 , 

^ 6=160-"' 16^/^*«*160^/^i- 



BEDUCnOS OF PBACnONS. 



5S 



(14) 



(16) 



£ 9. 


d. 


£ «. 


d 


roo. po, yd. 


cjc po.|fd 


7 13 


^ 


2 14 


^ 


3 21 3 


11 2 6 


JO 




20 




40 


4 


163 




64 




4)141 


46 


12 




12 




3(^ 


40 


1840 




660 




4233 


4)1846 


4 




4 




861 


3(^ 


7362 




2601 




426^ yd. 


66380 












461i 


.-. the fraction 


. 2601 
" 7afi9» 0' 


•di- 




668411 y<i. 


viding each of its tertna by 


9, it 


.*. the fraction is 


i.^. 








426^ _ 


17073 



818* 



66841J -" 223366' 



^^N/S*>^/N^#V%««/\«/WN»x'X««*NA«^^ 



Mvltiplication cmd Division of Concrete QuanUties, p. 85. 



(1) 



£ 8. 

12 11« 



160 18 
for i 6 6 



6 
12} 



(2) 



fori 3 2 10| 
£160 6 7J 



I for J 



£2ft X f = £ff X f = £Jf , «A^ 
va/ifd infradlAon of a iL 

76 
20 

77)1600(19«. 6|i. + ^/. 
77 

780 
693 

87 
12 

444 
386 

69 
_4 

236 
231 

v2 
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(3) 




Otherwise : 


17 6J 764J = 921i 




837 = 847 - 10 = 11 X 11 X 7 
- 10 (See Table, p. 179.) 


209 3019 




764} X 10 
11 


4 837 




837/. 21133 




830^. 


— 9067 




XX 


24162 




91324} 


4)2626903 
4) 6317261/. 




7 




639273i 

Subtract 7647J 


12)167931 Jrf. 




4)631726}/. 


2,0) 1316,0*. lid. 




12)167931Jrf. 


£668 Os. lljrf. -h If. 


2,0) 1316,0 11 






£668 0*. lljrf. -hi/. 


(4) 77|-s-10J = »J^ : 


< A = 


yi miles. 


106)774(7 m. 2^Jur. 
7a.'5 




39 






8 




(6) 


312 




■? 


210 
lf)2 


m = u. 



81J No. of yards. 

£64| 4- 81 J = £«» H- *Q» = £i» X ^ = £1^* = ^s. =^ iffi-.. 
812)10876(13*. 4J<^. + J/. 
812 

2766 



319 

12 

3828 
3248 

680 

4 

2320 
1624 



i = ?. 



* To reduce this to shillings, the numerator may be multiplied by 
20 ; but as it is obvious that the denominator will divide by 2, the 
numerator may be multiplied by 10 only, and half the denominator 
talien. (See p. 82, Arithmetic.) 



CONCRETE QUANTITIES* 56 



£ £ 

(6) 625 626 

2 2 



7)1260 9)1260 ,. ^ 

A, £178 11*. 6kl. B, £138 17 ^ 
178 11 6} 

Subiraafr<m£e25, to get C, £ 317 9 2;Q j ^^J^'*^*^ "-^ ^ 

C, £307 10 9J1 



(7) ft of 6884876 
9 

4) 6196387, 6 English doUan. 

£ 1649096 Z^dol 

And since 3 English dollars is 16*., and ft doL, or |dol. = 2*. 6^., 
the amount, in English money, is £1649096 17*. 6a. 



(8) i of I of £900 is } of J of £900. 

3)900 ^^> ®"^^® * °^ J = A» 

4)300 = \ 12)900 

76 = io/i 76 = A 

_6 _6 

J o/ J* = £376, the worth, £376 = ft. 



(9) Here we have first to find what fraction of £864 10* £160 

is ; that is, we must reduce to an ordinary fraction. 

£864 10*. 

This may be written ^^jr = 1790 = *^® ^^^ ^^ *^® property 

,. ^ r . ♦!. V irx- ^ 320 8646—2880 6766 
disnosed of . . the share left is — — = = . 



♦ The learner can scarcely require to be reminded here that 4 oi -^ is 
the same as ijp of {. One fraction of another is the product of the two ; 
so that whether the first be multiplied by the second, or the second by 
the first, is matter of indifierence. 
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(10) £ of 365 <; 


5h. 49m. 




7 


62)2566 


16 43 ( 49 


208 




476 




468 




8 




24 




208 




208 






43 




60 




2580 




208 




. 500 




468 




32 e 







Whenever we have to divide a compound qnantity by % whole 
number, such that a small multiple of it is a number ending with 
seros, it will sometimes save time, if not figures, if we use the multiple 
instead of the number itself, whether the dividend involve a fraction or 
not. An Example will illustrate this : — Suppose we have to divide 
£648 18«. 4^. by 176. Here 175 x 4 = 700 .-. 175 = 'jo ; let this 
be used for divisor, as follows : — 





£ «. 
643 18 


d. 






7)2576 18 


3 






8,67 19 

20 
18,59 

12 

7.08S* = 


ik 




,*, the quotient is 


£8 ISi; 


rwk* 


This may be 


compared with the following :• 


- 




^ 9, 

7)643 18 






« 


6)91 19 


9i 






6)18 7 


11* 






£3 13 


m 





* The learner is aware that ,08$} means 80 -> lOa 
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Oreatest Common Measure, pages 88, 89. 

(1) 247)323(1 Here 19 has no divisor except 

247 nnit: consequently if a common 

76) 047/3 xiieasure exist it must be 19. 

228 Trying 19 upon the preceding 

— divisor 76, it is found to succeed. 

J19 .-. 19 is the G. C. M.— (See Note, 

p. 86 of the Arithmetic.) 

(2) 272)425(1 

272 Here the only divisors of 34 

153 "i 272 ^1 are 2 and 17, the latter of which 



alone divides 119 .*. 17 is the 
G. C. M. 



153 

119)158(1 
119 

34 



(3) 67 ) 63 ( 1 The only divisors of 6 are 2 

57 and 3, only the latter of which 

"e divides 57 .-. 3 is the G. C. M. 



(4) 408)527(1 

408 The only divisors of 51 are 3 

119 \ 408/ 3 and 17 : the latter alone divides 

357 119 .-. 17 is the G. C. M. 

51 



(6) 1164)1261(1 97 has no divisor except unit, 

1164 and it is found to divide 1164 .'. 

97 97 is the G. C. M. 



(6) 297 ) 1021 ( 3 The only divisors of 130 are 2, 

891 5, and 13 ; and a glance at the 

130 last figure of 297 shows that it is 

— useless to try 2 or 6, and on trying 

13 it is found to fail .*. the numbers have no conmion measure, so 

that the fraction is already in its lowest terms. 



58 KEY TO THE EUDIMENTAllY TREATISE ON AB.ITHMET10. 



(7) 



618)816(1 
618 



198)618(3 
594 



24)398(8 
192 
6 



6 divides 24 .*. 6 is the G. C. 
M. ; and dividing both terms of 
gfi by 6 there results ^, which is 
the proposed fraction in its lowest 
terms. 



(8) 7163)15863(2 
14326 



1537)7163(4 
6148 



1015)1637(1 
1015 



522)1016(1 
522 



493)622(1 
493 



.-. the G. C. M. is 29; and 
dividing the terms of the fraction 
by this we have ^^ = ^. 



(9) 5283)176491(33 
15849 



18001 . 
15849 

2152)5283(2 
4304 



29)493(17 
29_ 

203 
203 



.'. since 3, the only divisor 
of 9, fails to divide 194, there 
is no C. M. 



979)2152(2 
1958 



194)979(5 
970 



(10) 156)169(1 
156 



13)166(12 
13 



26 



length. 



13 rods is the required 
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(11) 323)456(1 Again: 19)651(29 

323 38 

133)323(2 171 

266 ' 171 

57)133(2 

114 .-. 19i8theG.C. M. of323, 

^^57(3 ^^' ^^ ^^^ • • ^^^ ^ *^® 
57 , ^23 

zJL pnce per acre: and = 

.-. the G. C. M. of 323 and ^,^ £466 ^„^ £661 
456 is 19. ^^"y Ig- = ^^4, -j^ = 

ie29. 

(12) See foot-note p. 89, Arithmetic. 
8, «. cL 

10 7 lOj Hence the least nnmher fey 

_12 _12 which the dividend can be mnlti- 

120 94 plied to prevent a fraction in the 

2 2 quotient is 80, which must there- 

— fore be the least number of ounces. 

240 ) 189 ( gg = g. The quotient after this multipli- 

cation of the dividend by 80, will 
be 63 ; and as £3 10^. has been omitted in the dividend, seven half- 
sovereigns have been omitted .*. the entire number of half-sove- 
reigns is 80 X 7+63=623. 



Least Common Multiple, page 91. 

(1) 8)12(1| (2) Here the second contains 

2 the first, the third the second, and 

1 Q\o7/i\ t^® fourth the third ; so that 81 is 



theL.aM. 

20)72(3J 
_5 

360 , the L. C. M. 

(3) 6)8Cli (4) 16)24(1J 

_3 ^ 

9)24(^ 20)48(^ 

_3 _6 

72x6x7=2520,«A«Z.C.Jf. 30)240(8 
— 25)240(^ 



5 

\WO,tUL,0.M. 
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(6) 24)27(li 
8 

15)216(14| 
5 

126)1080(8f 
7 

7560, theL.C.M. 

(6) 21)427(201 242)748(3^ 
3 11 



1281 ) 



8228(6 
7686 
642)1281(2 



As 49 has no divisor but 7, 
which is not contained in 148, the 
numbers 1281, 8228, have no com- 
mon measure ;.'. the L. G. M. of 
the proposed numbers is 

8228X1281=10640068*. 



1084 

197)542(2 
394 



148)197(1 
148- 

49 



The work of Example 6 exhibits a little departure from the rule : 
the L. C. M. of 21,427 is first found to be 1281 ; the L. C. M. of 
242,748 is then found to be 8228 ; and as these results' have cj 
common measure, their product is the L. C. M. required. 

(7) As the numbers 11, 13, 17, 19, are prime numbers^ thej mav 
be reserved till the L. G. M. of the oUiers is found. 



12)14(1^ 

_6 

15)84(^ 

_6 

21)420(20 



16)18(1J 

20)i44(7J 

420)'720(lf 

7 

6040 



19 
J17 
133 
19 
323 

13 
969 
323 
4199 

11 



In the above work the 
L. C. M. of 12, 16, 21, is 
found to be 420; the 
L. C. M. of 16, 20, 420, is 
found to be 6040, and this 
multiplied by the product 
of the reserved prime num- 
bers, gives 232792560 for 
the L. C. M. of the pro- 
posed numbers. 

* For the quotient of 8228 divided by 1281 is 6^AA/^ the finetioi 
bemg in its lowest tarms. 



46189 L. a M. of the primes. 
6040 Z. C. M, of the Camp. N» 

1847660 
230945 

232792660 L, C. M, ofaU, 
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There wta no necessity to take account of Uie divisor 20, in the 
foregoing operation, becanse 20 is obvionsly contained in the dividend 
420 already found. If the 20 had been passed over, then 144 
would have been taken for a divisor, and 420 for the corresponding 
dividend ; the quotient would have been 2^ s= 2^, so that we 
should have had 420 X 12 = 5040, as before. 

It is well worthy of notice, that as, in the above method of finding 
the L. C. M., we make use only of the denominators of the fractions 
in the quotients, after reduction to the lowest terms, it is matter of 
indifference whether our complete quotient in any case be an integer 
inerecued by a fractional correction, or decreased by such correction, 
so that we may always, if we please, increase the integral part of 
the true quotient by a unit, and use the corresponding fractional 
correction without paying any regard as to whether it be additive or 
subtractive ; * as, for instance, in dividing 420 by 144, as above, we 
get a remainder inconveniently large, namely, 132 ; but, by taking 
the integral part of the quotient, a unit greater, namelv, 3, the 
remainder,. given by subtracting the upper number from the lower, 
is 12, and .'. the fraction is ^ or ^. In like manner, in dividing 
84 by 15 above^ the denominator we seek is more readily discovered 
by taking 6 times 15, than by taking 5 times 15, as in the operation ; 
for in no case need the remainder exceed half the divisor. 
There are, of course, several ways of varying the 
form of the operation for the L. C. M, as we may 12)15(1;^ 
take the proposed numbers in any order we please, 4 

and may also separate the work into two or more Z^ 

sets of divisors, as above, whenever those numbers ^ 

are numerous, in which case a little consideration as — 

to the most eligible of all the ways suggested will 18)240(10w> 
be advisable. The work of the last Example, as in 3 

the margin, and which is in strict accordance with 9l^720('30^ 
the rule, is somewhat preferable to the mode of "^ i.^ ^ 

proceeding above. The divisor 20 is suppressed 

because of the dividend 60. 5040 



Note. — On a Method of Shortening the Operation for the G, C. M. 
— The principle to which notice has been invited in the foregoing 
remarks may be applied with advantage to the process for the 

* The terms of a fraction will always have the same common measure 
as the terms of the fraction which results from subtracting the former 
from unit ; for since the two fractions have a common denominator, 
and, together, make a imit ; if one be reduced to lower terms, and then 
subtracted from unit, the remainder must be the other; and since this 
remainder has the same denominator as the fraction subtracted, the 
terms of each of the two original fractions must have been divided by 
the same number. q 
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common measure ; — the principle, namely, of always securing the 
tmaUesi remainder at each step of the work. I shall here exemplify 
its application in two or three Examples taken from other books, and 
the work of which, as given in those books, I shall place beside the 
modified form of operation here recommended :— ' 



Improved Way. 


Common Way. 


41 65)24720(6 4155)24720(6 


24930 


20776 


210)4166(20 


3946)4156(1 


4200 


^9^45 


46)210(6 


210)3945(18 


226 


3780 


G.C.M. 16)45(3' 


166)210(1 


46 


25? 




46)165(3 




136 




30)46(1 




30 




0,aif, 15)30(2 




30 



Common Way. 
3776)10000(2 
7660 

2450)3776(1 
2460 

1826)2460(1 
1326 

1125)1326(1 
1125 

200)1125(6 
Improved Way. ^OOQ 

3775)10000(3 125)200(1 

11325 125 

1326)3775(3 76)126(1 

3975 76 

200)1325(6 50)76(1 

1200 60 

G.O.M. 25)200(8 G.C.M. 26)60(2 

200 60 



PRACTICE. 



6d 



Common Way, 
2314)3721(1 
2314 

1407)2314(1 
1407 

507)1407(1 
907 



2314)3721(2 
4628 

907)2314(3 
2721 



500)907(1 
600 



407)600(1 
407 



407)907(2 
814 



93)407(4 
872 

35)93(3 
106 

12)36(3 
36 

O.CM, 1 



93)407(4 
872 



36)93(2 
70 

23)36(1 

12)23(1 

i? 

11)12(1 
JU 

G.aM. 1 



Practice, pages 96, 97. 



(1) 



of £2, 85. 
of £2, 8*. 



37 sixpences 



37 at £2 16*. 6</.* 
2 

74 

14 16 
14 16 
18 6 



(2) 



£104 10 6 



of£3,15«.U 

29. 6</. II 

41 ttDopences 



41 at £3 17s. Hd, 
__3 

123 
30 16 
6 2 6 
6 10 



£169 4 4 



* The learner will not forget that Practice is nothing but a short and 
oonyenient method for the multiplication of compound quantities. In 
the present Example it is required to multiply £2 16s, Qd, by 87 ; the 
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of £h lOs. 
Is. 

ed. 



(3) 


79 at £6 lis. 7d. { 


[4) 


83 at £Q 3«. 6^ 


6 6 




395 




498 


1 


39 10 of ;£1, 28. 


lb 


8 6 


^ 


3 19 le. 




4 3 


i 


1 19 6 ed. 


1 


2 16 


fice 


6 7 ^halfpence 


3 H 



£440 16 1 



£512 13 11^ 



(6) 


133at£113«.8ii. 


105. 




66 10 


2*. 


13 6 


Is. 




6 13 


of 25., Srf. 




4 8 8 


133 half per 


tee 


5 6^ 



(6) 



£2U 3 2^ 



of 55., 5^. 



211 at £3 9*. 5j<i. 


3 




633 




62 15 


42 


4 


4 


7 11 




8 9^ 




4 4 



£733 1^ 



(7) 243 at £2 4s. 7^1, 



(8) 







486 


4s. 




48 12 


6d. 




6 1 


Id. 




1 


id. 


, 


6 



6 
3 

0} 



£641 189f 



317 at £4 3«. 9J</. 
4 



28. 6d. 
Is. 3d. 



11268 
I 39 12 6 
i\ 19 16 3 



317 halfpence ^__lZ_2Ji 
£1328 1 11^ 



£2 multiplied by 37 gives £74 ; therefore a fifth part of £2, which is 
8«., multiplied by 37, must give a fifth part of £74, that is, 14«. 6d ; 
so that 37 times 16*. is the double of 14*. 6d., or 14«. 6d. -|- 14*. ed.i 
and 37 times the 6d. is 18*. 6d. : we thus get in successive rows 37 
times the pounds, 37 times the shillings, and 37 times the pence ; and 
the sum of these rows is therefore 37 times the proposed pounds, 
shillings, and pence. 

In this Example, as well as in many Examples that may occur, it will 
be easier to compute for the lowest denomination (in the present case 
pence) by actual multiplication, instead of taking fractional parts; 
37 sixpences is seen in a moment to be 18s. 6d, but this sum is not so 
readily seen to be the 16th part of £14 16». 



PBACnCB. 



65 



(9) 



lOs. 

58. 

28. 6d. 
lOd. 
353/. 



353 at j^? l8s.^oL 

7 



(10) 



417 at £3 9s, 2^. 
3 . 



2471 
176 10 
88 5 
44 2 



of £1 



6 



(11) 



10». 


^ 


1*.3^. 


J 


Hd. 


i 



14 14 2 
^ 2794 19 Oj 

358atj£61U 5i<^. 
6 

2148 
179 
22 7 6 
3 14 7 



{5s. 

I 4s. 
2d 
id' 





1251 




1 


104 5 




1 


83 8 




X. 


3 9 


6 «iof 


i 


17 


4J 41 7«. 



£1442 19 10^ 



L(I3) 



2^3. 

Albs. 

1 ». 



^2353 2 


1 


£ «. 


d. 




16 


4 
4 


i 


3 5 

•8 


4 
2 
7 
If 



£3 14 2| 



(12) 619 at £7 I9«. 10j<^. 

519 at £8. 519atlirf. 
8 lrf.iill29j<i 

£4162 12)648} 

^ ^<- 2 14..0ji . -^^ofrf. 
£4149 5 11^ ~ 



(14) 



7^s. 

o/l j'r., 4/6^. 

2^*5. 



£ «. d 

1 13 9 

2 



3 7 6 


8 5t 


2 U 
1 2 

7 



£3 19 10 



£. 



(15) 



o/iyc?.,iy?. 

6 «>. 
1 t>. 



3 7^X8 
10 





21 16 


3 
3 




65 8 


9 




17 9 





t 


14 


6^ 




7 


3^ 


;; 


1 


H 



(16) 



£84 9^ 



17 yds. %fi. = 53/<. 
\ s. d. 

63 
13 



169 
63 



6f». 
2 in. 





13 


^ 


\ 


6 
2 


7} 
2 



8 \0\ 



689«. 
3^. U I 13 3 

8^22i/^ '*^ ® *"• 

2, 0)71,3"^ 
£ 36 13 3| 

02 
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(17) 



10 dwt 
Idwt. 

I2grs. 
Qgrs, 



£ 




J* 

2^ very nearfy, 
1 



(18) 



^ days 1 1 



£ 9. d. 
1 12 6 

7 



11 7 



22 16 
16 




3 



£1 7 IH 



(19) 3 months 3 weeks=15 weeks. 
£ «. d 
1 3 10 
5 



j m 11 3 

(20) 



ZdaA 



5 19 2 
3 

17 17 6 
11 11 

£18 9 5 



6*.8d. 



(21) 



127 at £3 6*. 8d 

__? 2roo. 

381 1 roo. 

I 42 6 8 20]WJr. 

3 5 6 lO^?er. 

£426 12 1 5 per. 

o/lOp., 2p. 

Fa/«« o/ 3 roo, 37 j>ef'. £3 

£ «. d 

6 6 




6 5 



lOcttT^. 

6 ctt^. 

^ 10 <?«;«., 2 CM?«. 

2 ^0. 

1 qr. 



2 12 

1 6 

10 

2 

1 



6 
3 

6 



£4 13 2i 



(22; 86 lbs. 3 a». = 1036 o«., at £4 16«. 4d. 
4 



0/ £4, 16*. 



10dz(^. 

6 dwt. 

12 ^r*. 

egr8. 



4140 

828 

17 



6 = 1035*. -r 20 X 3,/ar «A«4J. 



£4986 6 wi^MC o/ 86 »». 3 oar. 



d 
_4 

2 
1 

4& 
2|i 



£3 16 lOj value 0/15 dwt. 18 ^w. 



£4989 10^ trAofe value. 



(28) 



68. 8d. 
U. 8d. 





FKAOTICE 










£ a. 


d. 


51 oz. 


at 
10 dtfft. i 


3 8 


4 


3 


1 14 


2 


163 


5dwt. 1 


17 


1 


17 
4 6 




£2 11 


3 


2 11 


3 







67 



£176 16 3 vol. ofUog, 16 dwt. 



(24) 



2s. 6d, 
6d. 



43127 at £9 17«. 
10 

431270 

I 6390 17 6 
I 1078 3 6 



Subtract 6469 1 
£424800 19 



(26) 



2^.U 



2623666 

828138 

3461794 a«7».10i. 



27614362, duty at 8«. 
67529 9, wfe. {duty at 2rf.) 

S^0 )2703906,3 

£1361962 13«. 



(26) 

This is the same as 
cwu 

IS €U Qe. per stone. 
14 m>k qfst. in 1 ctfft. 



l)S. 
]8. 



62 
33 

182 



46 10 
9 2 



£64 12;. 



(27) 

£ i. d. 

Captain 10 

Mate 6 

Second mate 2 16 

Carpenter 4 

Able seamen 36 0=£2 6«. X 16 



67 16 
107 days,^Zm. 17 <ioy*. 8 



10 days, 

6 day;. 

^10 dt^s, 2 {2a^«. 



173 6 

19 6 

9 12 6 

3 17 



£206 19 6 



(28) 



6d,\ 



1312 
218 



at Id. or 

6 
9 



2626 

7 



2,0) 163,1 3 
£1% lis. 



12) 18376 
2, 0)163,1 3 <^. 
Zd. £76 lis. 3i. 
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(29) 



4 5 



1 stone Uj 6«. Q\d,, price per stone in 1813. 
I I ^a^_ „ „ 1850. 

3fi. 0|d, decrease in price per stone, 

£4 5*., price per cwt. in 1813. 
14 X 3«. = 425. ?=2 2 „ „ I860* 



(30) 



£2 Zs. decrease per cwt. 



4688246 at 408, 3i. 
40 



3i.|i 



187529840 
1172061 



6 



2vO)18870190a 6 
for the wheat, £ 9435095 Is, 6d, 



28, 6i. 

6d, 

of 2s. 6d.y 5d, 



2235271 at £\ 3». 5d. 
279408 17 6 

55881 15 6 

46568 2 11 



for the barley, £ 2617129 15^. Hi . 



at IGs, 6d, 



lOs. 

58, 

Is, 
of5s,,5d. 



433041 






216520 


10 




43304 


2 




18043 


7 


6 



for the oats, £nO90S 19 « 
for the wheat, 9435095 1 6 

for ths harUy, 2617129 15 11 

fw the whole, £12763133 16^. 1 1<^. 
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Rule of Three; or, Simple Proportion,* pages 106, 107. 

0) 
17/6*. :23/*». ;: lU 7d. : I5s, S^„ or, lis. 7d. X 3 
12 15 

115 10 
2 

231 8 
34 9 

17)3197(188^(1/ J 2=16«.8i^. 17)266*. 5c?.(15«. 8,^<?. 
17 17 

149 96 

136 85 

137 11 

136 JL2 

1 137 

— 136 



(2) 



9 lbs.: 112 lbs.:: £1 


18*. 


66 

8 


15 
112 = 8 X 7 X 2 


8 




7 


107 


16 



2 


9)215 


12 





£23 


19 


Ji 



lid. + if. 

* In working a Rule of Three question, the learner must neyer 
forget that the first and second terms of tiie stating, although tiiey 
juay be concrete numbers at the outset, are always used as purely 
abstract numbers, and that, as concrete numbers, they can neyer be 
employed. This has been explained at length in the Arithmetic. In 
working the first of the questions above, although it is quite corroct to 
gay that 

17 lbs. : 23 lb9. :: 11«. 7d : 16*. S^„ 

yet it must be understood that the first two terms of the proportion are 
replaced by the abstract numbers 17 : 23 before either of them are 
actually used : it is plain that such a change in the character of these 
terms is quite allowable, because just as 17 lbs. is to 23 lbs., so is the 
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(3) 1 lb. : 52| /&«. X 6 = 316^ lbs. :: 5|i., or multiply ing fint 

and second terms by 2. 

2 lbs, : 633 lbs. :: 5^. : £7 lU 7|i. + */. 
23 j4 

1899 23/ 

1266 ^ 

• 2) 14559 

4)7279^/ 

12 )1819 | d. ^ 

2> 0) I5,ls . Id. 

£ 1 \\8, 7 |i. -i- J/ 

(4) As the number of persons must be greater if the number of 
days be fewer, the stating must be as follows : — 

persons, persons, 
21 : 36 :: 28 : 48* 
(SeeArUh.,^.\OZ) 7 : 12 

1 : 12 :: 4 

48 persona, the No, required, 

soldiers, soldiers^ 

(5) 15 : 9 :: 1000 : 600 

5 : 3 
(^r»<A., p. 103) 1:3^: 200 

3_ 

They will last 600 soldiers 15 months, 
.'. 400 must be dismissed. 

oz. oz. 

(6) 9 : 5 :: 12 : q 
(^r»«A.,p.l03) 3:5;: 4 

_^ 

3)20 

number 17 to the number 23 ; in other words, if the above proportion 
be true, so also must the proportion 

17 : 23 :: lU 7d : 15s. l^jd. 
be true. And similar remarks apply to every exercise in proportion : 
concrete quantities can never be multiplied together. 

* In examples such as this, where the first two terms of the 
proportion are to stand in an order the reverse of that in wluch they 
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(7) 



lh», cufi, grs. Ua. 
14 : 1 3 17 

4 

7 

213 

7 

1491 
71 



s. d. 
7 4 



71 
£6 11«. ^. + f /. 



4^-U 



14 = 2 X 7 



2 )1562 shiUinpe. 

7 ) 781 

2,0 )11,U. ^ . + f / 



(8) 



cwL qrs, 
1787 2 



3675 



cwt, 

19* r: 
_2" 

39 



£907 10». 
20 

18150 



£9 I8a 



If 3576 and 18160 
be each divided by 
5 X 6,tiie stating will 
be 143 ;39 :: 726 
or 11 : 3 :: 726 

^3 

11 )2178 
198*. 



163360 

6446 

3676)7O7860(198«. 
8676 

36036 
32176 



20 1= £9 18*. 



28600 
28600 



occur in the question, the proportion is frequently called inverte 
proportion, and in some books on arithmetic, questions in simple 
proportion are" accordingly divided into two separate classes, under the 
heads of "Rule of Three Direct" and "Rule of Three Inverse,** in 
accordance with the plan so injudiciously followed in such books of 
making every operation merely mechanical, and independent of all 
thought and reflection on the part of the learner. Nobody who 
considerB the question for a moment can require to be told whether it 
belongs to the Rule of Three Direct, or to the Rule of Three Invei'se. 

The learner may here be apprised — as the form of expression is often 
used — that in the above question the number of reapers is said to vary 
inversely aa the number of days : in the preceding question the price 
varies directly as the weight. In question 5 the number of soldiers 
i-emaining in the garrison vaiiea invertely as the number of months ; 
and so on« 
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• (9) £2600 : £525 :: £112 2«. : £23 10*. 9}<?. 

100 : 21 _20 

2242 
__21 

2242 

4464 

470,82*. 
12 

9,84d, 
4 

/. he must pay 2,0)47,0*. 9f <?., or £23 10*. 9|<?. 



(10) I : |x| :: £525 : £270 

Or, multipljring first and second by 4, 
I : |x| :: .525 

that is |- ' Y •' ^526 
£525 X 4-4 = /-^^^22^ = £l^*^^« 



7 • 2 7X5 7 

£15X18 = £270. 



(11) loer. : 106i^. :: £3 6*. 8J. : £4240. 



; lOelbs. : 
12 


: £3 6*. 8J. 
20 


1272 
800 


66 
12 


12)1017600 


800 


2,0)8480,0 




£4240 
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(12) 83 : 2978 :: 1000 : 129478 

23) 2978000( 129478 amoum of populatum. 



67 
46_ 

218 
207 

110 
92_ 

180 
161 

190 

184 



(13) As there must be a greater ».<»wr 

number of sovereigns than of (\^\ 144 . ita ..' 1 . * 
gnrneas, the stating must be ^ ^ ^^ . i/o ,. i : 

No.ofgui8, No.oftovs. 144)175(1 2 11 16 

20 : SI :: 44^ : 46i§ 144 or 

-1 .2 gj 14(w.nrf«*.16^r«. 

40 : SI :: 89 12 ^^• 

^ ir2 

89 288 

178^ I4 
4.0)186,9 20 

4^ the ntmb. o/ww. 1680 

96 
J4 

384 
192 

2304 
144 

864 
864 



74 KEY TO THE EUDIMENTARTC TREATISE ON ARITHMETIC. 



(16) 175 : 144 :; 



troy. 
\9.Uy8.\oz. IQdvot.l^gr, 
12 



10 lbs, avoir. 



145 
20 

2916 
24 

11670 
5833 

70000 ffrs. troy. 
144 



In case the present question 
should seem perplexing to the 
learner, it may here be re- 
marked that as 175 is to 144 
so is any number of lbs. and 
fractions of a lb. troy, to the 
same expressed in lbs. and 
fractions of a pound avoirdu- 
pois; that is, the change from 
troy to avoirdupois weight is 
effected by multipljring the 
weight in lbs. troy by Jf|; 
and this is what is done above. 
For convenience, the given 
troy weight has been reduced 
to grains and then multiplied 
by the fraction y* ; the result 
of this multiplication is 
57600 grains troy, so that the 
troy weight in lbs. of these 
grains is expressed by the 
same number as the avoirdu- 
pois weight in lbs. of the 
original 70000 grains troy. 
It follows, from the above, that 7000 grains troy = 1 lb. avoirdupois, 
and that 5760 grains troy = 1 lb. troy ; therefore, to convert troy 
lbs. into avoirdupois, we may multiply by M, which is a more con- 
venient fraction than }f|, and derivable trom it by multiplying 
numerator and denominator by 4. 

If this form of the fiaction had been employed above, then, after 
the reduction to grains, the work would have been as follows : — 



5) 10080000 

176=5X5X7 5 )2016000 

7) 403200 

8) 57600 

24=8X3 3)7200 

2,0)240,0 

12)120 

weight of 1 imp. gal. 10 lbs. avoir, 
of distilled icater 



70000 grains trc^. 
576 



7,00)40320000 

8)57600 

3)7200 

2,0)240,0 

12)120 

10 I6s. avoir. 
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If lbs. avoirdupois are to be conved^d into lbs. troy, as in Example 
14, then the multiplying fraction will of course be ^. 



(16) The space gone over by /. 1 1 : 1 :: 1 Ao. : 5 min. 27,^ sec. 
the short hand is always to the 

ffain of the long hand asltoll, 11)60 min. 

and it is plain that when the ^ ^ g 

hands are in opposition, between 60 

7 and 8 o'clock, the long hand — 

must be just as far past 1 as 11)300 

the short hand is past 7 ; so 27A eec 

that while the short hand haii — ^"^ 

moved this small space from 7, ^i_ ^. • ^ . ^^^ 

•the long hand has^aW upon it •;^,^^^*T '' ^ «»»»• 27ft ««. 

the whole space from 12 to 1, ^«*^ 7 o clock. 
that is, one hour-space. 



(17) At 5 o'clock the long Irish mi. Eng.m 
hand is at 12, and since it comes (18) 11 : 14 :: 57 : 72^ 

up to the short hand between 14 

6 and 6, it must have gained — 

upon the short hand 6 hour- ^Z° 

spaces when it has arrived at it ; £Z_ 

therefore 11)798 



11 : 1 :: 6 ho. .21 min. \%^ sec. 12^ Eng. miles. 

60 — 

11)300 

27 min. 3 

-?? 
11)180 

16^ sec. 

:. the time is 27 min. 16^ sec. 
past 6 if clock. 

(19) 2600 X 7 j = 2<500 X \i ^ 

• 625 X 31 24 

31 20 

^25 480 sheets in a ream. 
1875 



19375 sheets in 2500 copies. 
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aheeu. 


sheets. 






480 
96 


; 19376 : 
: 3876 
16 


I5s. 


ed. : £31 6«. 7K 


ed. 


19376 

3876 

\i\ 1937 6 








96)60062 6(626«. 7fi. -r- 20 = £31 6a. 7fl. 
576 tlie cost for paper. 




246 
192 








642 








480 

62 
12 




This part of the o][>eiation 
may of course be performed 
by short division, since 96 — 




750 
672 




12x8. 




78 
4 








312 

288 







24 



The stating above may be simplified by dividing the first and 
third terms by 3^ and the work farther reduced by proceeding thus : - 

32 : 8876 :: 6s, 2d. : £31 6s. 7 id. 



6s. \ I 



968 16 
32 6 10 



4)1001 10 
8)260 6 ^ 
£31 6s.7id. 



(20) As the weight of the loaf increases as the price of wheat 
diminishes, the stating will be 



64*. 3d. : 40s. ^d. 



Albs. 





RULE Of THREE. 




4 


: 40i :: 4 lbs. : 
4 


2 Ib^, S^V? <>«• 


267 


161 X^ 

4 
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257)644(2 lbs. 8^ oif., «^6 miffht of sixvenny 
514 /o«/ in 1830. 

130 
16 

780 
13 

2080 
2056 

24 



(21) 5 see. : I hour :: 36 yards : 14ft wi7«. 

or, 1 «(?c. : IZmtn, 
60 

720 
36 

4320 
216 

No. of yds. in a mile, 176,0) 2592,0 (14ft mf/cs, the hourly motion of 
176 ^/i« trtW. 

832 

704 



228 ifi = ft. 



%nc<yme. income. 
(22) 7d. : £22 Is. 6d. :: £1 : £767 



447 
12 



7) 5369 

£767, the imome. 



a 2 
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(23) ees. : 20s. :: 18 dwts. 

or, 11 : 20 :: SdwU, : 6 dwts. lO^grs. 

11)60 

6dwt...,5 
24 

11)120 

.'. there are 6dwt. 10^ ffrs, of alloy in 20». 

Again: 66*. : 20«. : ; 12 oz, : 3 oz. 12 dwt. 17^ grs. 
or, 11 : 20 :: 2<X8, 
2_ 

11)^ 

Zoz....*7 
20 

11)140 

12rfM;^....8 
24 

11)192 

.-. 3 oz. \2diot, ll^grs. is the weight of 20*. 

5 lOjy „ weight of alloy. 

Zoz. Idiot. Q^ grs. „ weight of pure silver. 

Or better thus : 
12 oz. — IS dtvt. = 11 0-5. 2dwt., the weight of pure silver in 
6C«. : therefore 

66*. : 20». :: \\oz.2dm, : 'ioz.7 dtct.^grM, 
20 

or, 33 : 10 : : 222 dwt. 
or, 11 : 10 :: Udwt. 
10 

11)740 

Qldwt...,Z 

.-. 3 oBf. 7 clw<. e^i^r*. is the — 

weight ol pure silver. 11)72 

6ft^,. 
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(24) eOs. weigh lib, tray (Example 23). 

276000X20,, _ 
/. 66 : £275000 :: lib. troy : gg lbs, trey. 

And to converf these lbs, troy into lbs. avoirdupois^ we must mul- 
tiply by ifj (see the work of Example 16) : so that the weight in 
&s, avoirdupois is 

11000 24 

275000X20X 144,. 6280000 „ 
las = lbs, 

66x176 "^' 11X7 

11 7 

11 )6280000 
7)480000 
4 )686718 ^g. 
4 )17142 3 
H2=4X4X7 7)4286 11 

2,0)61.2 ctg^27f/&g. 
The ioeigU 30 tons l^cwt, 27} lbs. 



DoMe Rvie of Thr^, or Compound Proportion, 
pages 111, 112. 

(1) As the answer is to give the number of horses, the nnmber 
of horses in the question is to be put for the common third term. 
This done, we may first consider the bushels and for the present 
disregard the days, or we may first disregard the bushels and take 
account only of the days : suppose we adopt the former plan, then 
as the greater number of bushels will feed the greater number of 
horses, the first two terms, to precede the third term just mentioned, 
will stand in this order — namely, 66 : 120. 

Having thus arranged the bushels let us now look to the days, 
and as the fewer the number of days the greater the number of 
horses that can be kept on the same quantity of oats, the arrangement 
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of the days, in reference to the 14 horses in the third place, mnst 
be 24 : 16. Consequently the complete stating is 



56 :120, .. ^^ , 20 



Tiorses. hones, 

24 : 16 j * 

and the wanting fourth term of this compound proportion is fovnd 
by multiplying the third term 14, by 120 X 16, the product of the 
consequents, and dividing the result by 66 X 24, the product of the 
antecedents : that is to say, the number of horses required is 

5 4 1 
120X16X14 _ 20 __ 
56 X 24 ""1 
4 1 
1 

(2) Ab the answer is to be the number of days, the 9 days mnst 
be the third term of the compound proportion ; and as a greater 
number of days of 10 hours, than days of 12 hours, will be neces- 
sary to travel any distance, the hours must be arranged thus: 
10 : 12. Again, as 400 miles require more days than 250, the miles 
must be arranged thus, 250 : 400. Consequently the stating is 



10 
250 



: 12 ) ^ , 400X12X9 , 

: 4O0 \ '•'' ^^' '' 250X10 "^'^ 



— r — z— days = -^ days =17^ days, the number of days of 10 
hours long. 

(3) The answer here is to be money : therefore money, the 12«., 
is to be the third term. As the money increases with the weight, 
the weights must be arranged thus : 2 cwt. 3 qrs. : 8 cwt. 1 qr. ; and 
as it diminishes with the distance, the distances must be arranged 
thus : 192 : 128. Consequently the compound proportion is as 
follows : 

192:128 |:.12».,or, ^192.123^ |::12».:24«. 

and we ma]^ now proceed as in the former Examples ; but for the 
sake of variety, it may be as well to show here how the desired 

* The learner who remembers the observations on the nature of the 
operations in simple proportion at page 101 of the Arithmetic^ need 
not be told here that the denoxmnation quarurs may be So^pressed, 
and tiie numbers 11 and 88 regarded as purely dbsttacC nuiiihttt t the 
denomination is inserted here that he may see, at a glaace, how these 
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result may be reached by successive simplifications of tbe terms of 
the proportion. Dividing each of the first pair by 11, and each of 
the second pair by 64, we have 



J;3j::12..,or,l:^j: 



4j. : 4 X 6j. = 24s. = £1 43,i 



it being observed that we may always divide either of the ante- 
cedents and the third term by a^y factor common to both : in the 
present case 8 is a factor common to the antecedent 3 and the third 
term 12. , 

(4) - As the answer is to be reams of paper, the 66 reams mnst 
be the third term, and as more reams will be required for 5000 than 
for 3000 copies, the arrangement, as respects number of books, will 
be 3000 : 5000, or simply 3 : 5. Also, since a book of 12^ sheets 
will t^e more paper than one of only 1 1 sheets, the arrangement, 
as to these will be 11 : 12j^. Consequently, the compound pro- 
portion is 

3 • 6 ) 66 X 5 X 12i 

11 ; l^\ - ^ '^^'^ • 3X11 '''^"** = 

2X5X12| 

\ reams = 125 reams 



(5) The answer here is to be da^s; therefore the 36 days is to 
be the third term ; but as the required days are to be only 8 hours 
long, more of them will be occupied with the work than if they 
were 12 hours long: consequently, the arrangement as to the hours 
must be 8 : 12 or 2 : 3, and in reference to the workmen, the 
arrangement must be 30 : 24 or 5 : 4, because 30 will require fewer 
days than 24. Hence the compound proportion is 

2:3) o« ^ 36 X 3 X 4 18 X 3 X 4 

. 4 j :: 36 days : g ^g days = ^ d(^8 = 



5 



— days = 431 days. 
5 



(6) Here the answer is to be day/f, so that 168 days will form 
the third term; and since the days will be fewer for a larger number 
of soldiers, the arrangement for them will be 11268 : 939. As to 
the quarters of wheat, the greater the number of them the greater 

numbers are obtained from the quantities above. There would be no 
error in putting the denominations in all cases ; yet it is superfluous to 
introduce them, as, in the work, they are discarded : but it is proper to 
preserve the denomination of the third term, this denomination being 
always that of the answer, or fourth term of the proportion. 
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the number of days they will last ; thetf therefore mast be arraaged 
thus, 351 : 1404 ; so that the compound proportion will be 

11268 : 939) .. ,.. , , . 168 X 939 X 1404 _ 

351 : 1404 1 •• ^^ ^* ' 11268 X 351 ^' " 
42 X 818 X 1404 14 X 313 X 1404 

2817 X 117 ^""^^ - 2817 X 39 ^^ 

14 X 313 X 468 , 
= 2817 X 13 ^^* = ^^ ^y^ 
468 
313 
1404 
468 
1404 
2817 146484 
13 14 



8451 585936 
2817 146484 
36621 ) 2050776 (56 de^s. 
183105 
219726 
219726 

(7) The answer here is to be weighty so that the third term most be 
32 oz. 8 dwt., or 648 dwt. ; and as the weight increases as the price of 
wheat diminishes, the prices must be arranged thus, 54 : 60 or 9 : 10 ; 
also, since the weight of a loaf increases with the price of it, that of 
wheat being the same, the sixpence and eightpence must be arranged 
thus ; 6 ; 8 or 3 : 4. Consequently the compound proportion is 

9 • 10) .«.. ,^ . 648 X 10X4 __ 72 X 10 X 4 

3 . 4| :: 648 dwt. : g-^^ dm. = 3 dwt, 

= 24 X 10 X 4dtot. = 960difft. 
2,0)96,0 

48 oz. = 48 -7- 16 lbs. = 3 lbs., the weight required. 

(8) The answer here is to be money, so that £04 must be the 
third term ; and as 13 persons spend more money than 12, all living 
at the same rate, the first antecedent and consequent are 13 : 12. 
Again, since the same number of persons would spend more in 
9 months than in 8, the next antecedent and consequent are 8 : 9 ; 
and, finally, since the expenditure is the greater as the meat is dearer, 
t^e last antecedent and consequent are 6 : 6^. Hence the compound 
proportion is 

13 : 12 ) ^64 X 12 X 9 X 6i ^8x2x9x6* 
8 : 9 > :: £64 : £ : —-£ 



12 ) 
9 \ : 
6i) 



6:6}) 13 X 8X 6 13 

^144 X 6* ,936 ,^ , 
= £ — — — * = j6 — = £72, the expenditure requirecL 
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(9) As the answer is to be money, the third term must be money, 
namely, the ^50 Ss. 9d, ; and since the larger farm pays the greater 
rent, the first pair of terms is 13 ac. 1 roo. 1 1^ per. : 8 ac. 3 roo. 22 per. ; 
but as the value of the land increases with its quality, the next pair 
of terms must be 6 : 7. Therefore the compound prop(»:tion is 

^^^6* : 7^^^ I :: ;^60 8«.9d : £29 6s. l^d. 

13 a. 1 roo. Hi per. 1422 X 7 „ , 8 a. 3 roo. 22 per. 

-1 2131^X6 ~ 

53 36 

40 B^U thefrcuj'^ 237 X 7 __ 237 X 14 40 

2131^ pgr. '*^'*" "^ 2131i ^ 4263 1422 jper. 

__ 79X14 __ 79X2 __ 158 
^ 1421 ", 208 "" 203 

therefore j£50 8^. 9d. is to be multiplied by the fraction |§ ; and 
this may be done as follows : — 

£ 8. d. 

508 9X8= 403 10 
10 



504 7 6 X 6 = 2521 17 6 
10 



5043 16 X 1 = 6043 15 



203) 7969 2 6 (^39 5s. 1 Jd, the rent required. 
609 

1879 
1827 

62 
20 

1042 
1016 

27 
12 

330 

203 

127 
4 

608 
406 
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(10) As the answer is to be mon^, the £7 10^. must be made 
the third term, and as 15 men can earn more than 12, time and 
wages being supposed the same, the arrangement for these numbers 
must be 15 : 12 or 5 : 4., Again, since 18J days' work is worth more 
than 6 days' work, other things being the same, the days must be 
arranged thus, 6 : 18J. Lastly, as a day of 9 hours is worth less 
than a day of 10 hours, the arrangement for the hours must be 10 : 9. 
Hence the compound proportion is 



5 

6 

10 



. 18iJ.. £7i. 5X6X10 ^^ 
Dividing the terms of the fraction by 4 X 3, it becomes 
ISJ X 3 55 11 11 15 11 X 3 , 

■5irr= 5i^ = T • *^^ T >< T^ = ^-r- = ^^^ 

== £16 10«^ the wages required. 



DECIMALS. 
Reduction of Common Fractions to Decimals, page 117. 



(1) 4)7 




(2) 8)5 




(3) 


5)67 


4)1-75 




8) 


•625 




5)13^4 


.-. i, = -4375 




.-.& = 


•078125 


.•a 


5) 2-68 
- -536 


(4) 5)93 


(5) 


5)4 


(6) 14 


56 




5)18-6 




5) -8 


3125" 


12500"" 


•66 -f- 126. 


10) 3-72 




5) -16 




!^\m 




.&= -372 




5) -032 




6)-112 






••. sJfl 


= -0064 




5)-0224 










•^ 


= •00448 


- 


(7) 


i^ 


10-75 


1075 


'RV7R 





20 
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(8) _4J 4-2 2-1 

76 8- 758 = 379 = '^^^^^l- 

379)2-1 (•006641 {See «. WQAHth.) 
1895 

206 
1896 



The number of decimals 
used in the dividend of 
Ex. 8 is six, for the dividend 
has been taken 2100000; 
and as the number of 
decimals in divisor and 
quotient together must 
equal the number used in 
the dividend, six places 
must be pointed off in the 
quotient. 



(9) 

3 8 24 

5 >^7 = 35='^«^71^^ 

6)24 
7)4;8 
/. |of?= -6867143 



3 



(10) 
2 ^ 2| 2 10 20 
^^3f = 3^13-^39 = '^^2«2 

39)20 (-51282 
195 

6 

11 

78 

32 
312 



(11) 
(12) 



4 11 _ 44 __ 4-4 

6 12 ""60 6"" '33333, &c. 

3^23 1 9 

''6^^-~2^6 ^^=10= '^ 



8 



Addition and Subtraction of DedmalSy page 118. 

(1) 27-62 (2) 6862-93 

38-041 
1-01 
176-4 

•0004 
266-04 

6343-4214 




279-386 
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(3) 



385-02 
18-176 
5-328 
-061 

408-585 
39-765 to he subtracted. 

368-82 resuit. 



(5) 



7-03 
1111 
21-625 

39-765 



•623 

•0042 

•79 

•11 

-08 



•31 

•002 
•0003 

•3123 



(« 



1-6072 
-3123 to be subtracted. 

1-2949 result. 



(4) 1-0628 


26-04 


123-51 


18-261 


13 


•082 


12-403 


44-383 


149-9758 




44-383 to he subtracted. 


105-5928 rewlt 




) 246 


5-613 


187 


19-148 


-0018 


7-03 


433-0018 


104-6 


136-391 subtract. 136391 


226-6108 reni/^. 





Multiplication ofDedmaU, page 119. 



(1) 32-605 
6-417 

228235 
32605 
130420 
195630 

Product 209-226285 



(2) 183-52 
•734 

73408 
55056 
128464 

Product 134-70368 



(3) 



43-92 

2600 

2635200 
8784 



Product 114192 



(4) 



•038 
-072 

76 



(5) 



•0037 
•00021 

37 

74 



Prod. -002736 Prod. -000000777 



(6) 2-46 
•321 

246 
492 
738 

•78966 
W 

Prod. -0552762 
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87 



1-73 
•032 

346 

619 


(8) 


24000 
•0016 

144000 
24 


•06636 
•0106 

27680 
6636 




38-4000 
•36 

1920 
1162 


yd. •000681280 


Prod. 


13-440 


W 


2-016 
3004 

8064 
6048 

6066064 
•0766 

36336384 
30280320 
42392448 




Prod, 


•4678384384 





The second multiplication in this 9th Example may be performed 
with fewer figures by adopting the principle explained in the foot- 
note at p. 119 of the Arithmetic, thus : — 

6066064 
•0766 





42392448 prod, hy the 1 
339139584 fow«/>rod6y 


8,/or the 66 


Prod, 


4678384384 




273-4 
•036 


(11) 


21000 
1-02 


(12) 1.4 
•04 


16404 
8202 




42000 
21 


-066 
•4 


9-8424 
•004 




21420-00 
-0268 


-0224 
•004 


•0393696 


171360 
12862 
4284 


Prod, -0000896 








Prod. 


674-0660 
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(13) 71-380164 (14) 
2-7354 

285520666 
366900820 
214140492 
499661148 
142760328 



Frod. 195-2633006066 



For another mode of 
working Example 13 
see page 120 of the 
Arithmetic. 



138-6147 
5-2676 

6930735 
9703029 
6930735 
2772294 
6930735 

728-76678526 

m 

Prod. 51-8630035576 



Or thus (foot-note p. 119, Arith.) 

138-6147 
5-2575 

6930735 prod, hy 5 
^ 34663675 Uut prod, by 5 for 25 
10 3961025 Icut prod, hy 3 for 75 

728-76678625 
•03 

Prod. 21-8630036676 



Contracted Multiplication of Decimals, page 125. 



(1) As only four decimals are 
to be retained in the product, the 
units figure, 2, of the multiplier 
must be placed under the fourth 
decimal, 3, of the multiplicand, 
and the whole multiplier re- 
versed. 



480-14936 
614272 

9602987 

3361046* 

96030 

19206 

480 

288 

Prod. 1308-0037 



• If only the single back-figure 8 be looked to, to supply the 
carrying, the first figure here will be 5 instead of 6 ; but if the preceding 
back-figure 6 be also taken into account, the carrying will be from 36 
and not irom 3 merely, and the first figure to be put down will then be 
6 as above : it is in general the surest way to examine in this manner 
the influence of more than a single back-figure when the utmost degree 
of accuracy in the final decimal of the product is of consequence. 
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(2) As the final decimal of 
each factor in this Example is 
supposed to be erroneous, and as 
the factor which has the greater 
number of figures has eighty eight 
decimal places must be discarded 
from the complete, or uncon- 
tracted product ; and since this 
complete product would have 11 
decimals, we limit the result to 
three decimals, as all that can 
safely be depended upon, and 
proceed in either of the following 
ways : — 



16-917127 
7661303 

477514 

4776 

169 

96 

9 

1^ 

Pro<^. 482-654 



30-31667 
72171961 

303167 

161683 

27286 

303 

212 

3 

1 

482-664 



(3) In this Example, if we 
proceed according to the first 
ynode of working given below, 
\stimating the carryings from 
only a single back figure in each 
case, and then according to the 
second mode, estimating the 
carryings from examining the 
two back figures, in each case 
there will be a little di£ference 
in the resulting fourth decimal. 
As remarked in the book, when 
the final decimal retained is of 
importance an additional ^eciimal 
place should always be at first 
computed and then rejected, as 
already explained (pp. 122, 126): 



30-31667 
36585971 

303167 

212216 

27284 

1616 

242 

16 

2 



30-31667 
36686971 

303167 

212217 

27286 

1516 

242 

16 

2 



Prod, 64-4442 



64-4444 



(4) 



•62311052 
071 

62311052 
4 3617736 

Prod, 105-928788 



' (5) Computing to one place of 
decimals, the operation is 

1-628894 
78412 



3268 

163 

66 

13 

1 

Prod. 360-0 



I2 
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(6) Taking account of the two But if we compute to an addi- 

back figures, in each case, for the tional decimal, regarding only a 

carryings, the work will be as single back figure, it will stand 

follows :— thus :— 

81-4632 81-4632 

166427 166427 



670242 

16293 

3269 

489 

41 

1 

Prod. 690-325 



6702424 

162926 

32585 

4888 

407 

8 

Prod. 690-324 



(7) Computing to six deci- (8) As each factor contains 
mals, taking account of the two six decimals, six is the greatest 
back figures, in the carryings, the number that can be depended 



work is as follows : — 
3-7719214 
81617440 

1608769 

160877 

26403 

377 

226 

4 

3 



upon in the product. The com- 
putation for six decimals is as 
follows :— 

•053407 

6217400 

2136 

374 

5 

1 



Product 1-686659 

If we compute to an additional 
decimal, regarding only a single 
back figure in each multiplica- 
tion, the work will be as below; 
the additional decimal being dis- 
missed at the close. 

3-7719214 
81617440 

16087686 

1508768 

264034 

3772 

2263 

38 

30 

Product 1-686659 



Prod. -002516 

If we include an additional 
decimal and compute to seven 
places, still, however, retaining 
only six in the product, the work 
will be 

-0534070 
6217400 

21363 

3738 

53 

11 

3 



Prod. -002517 



CONTKACTED MULTIPLICATION OP DECIMALS. 



91 



(9) 


325-701428 




39381270 




227991 




6514 




326 




261 




10 




3 


Prod. 


235-105 



Or more 


accurately, by corn- 
additional decimal, as 


puling an 


follows :- 


325-701428 
39381270 

2279910 

65140 

3257 

2606 

98 

29 

1 





(10) As there are five figures 
in each factor, no more than 
10 — 5 = 5 decimals in the pro- 
duct can be depended upon : hence, 
computing to »ix decimals, and 
discarding the last of them in 
adding up the partial products, the 
work will stand as follows : — 



Prod. 235-104 



•63942 
71235 

319710 

19183 

1279 

64 

45 

Prod. -34028 



Division of Decimals, page 129. 



(1) 



5)267-15975 


(2) 


•0325) 


5-474558 (168-448 


5)5343195 






325 


5)1068639 






2224 
1950 


213-728 






2745 
2600 

1455 
1300 

1558 
1300 

258 
2600 
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(3> 1'0126)325 (320-988 (4) 7849 ) 519*62 ( '066 

30375 47094 

2125 4868 

20250 47094 

1000 1586 
91125 

8875 
81000 

7750 

(5) 6029) 47-298 (7-845 (6) •09317)3176-82(34097^27 

42203 27951 

5095 38172 

48232 37268 

2718 904 
24116 83853 
"3064 6547 
65219 

251 

18634 



6466 



(1) 



(3) 



Contracted Division 


.page 


132. 


4'817)31-782(6-598 
••• 28902 


(2) 


•573286)2490-3048(4343-91 
•••• 2293144 


2880 
2409 






197161 
171986 


471 
433 






25175 
22931 


38 

38 






2244 
1720 


500-78)2-149(-00429 
2003 

146 
100 

46 
45 






524 
516 

8 
2 
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(4) 6-029)47-298(7-846 


(5) 325)4650-75(14-31 


••• 42203 


325 


5095 


1400 


4823 


•1300 


272 


1007 


241 


976 


31 


325 


30 


325 


J. 




(6) 7-3524)8'6134(l-1715 


(7) 3-142)ie'804,379(5-348 


••• 73524 


••• 15710 


12610 


1094 


7352 


943 


5258 


151 


5146 


126 


112 


25 


74 


i5 


38 




37 





(S) •41432)673-1489(1624-7 
^ ^ •••• 41432 

25883 
24859 

1024 
829 

195 
166 



(9) 3-1415927)2-7182818C865256 
25 132742 

2050076 
1884955 

165121 
157080 

8041 



1758 
1571 

187 
188 
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(10) 8.1,92)-00128C000156* (11) •00024)17a8-4692(71,00000 
• • 82 • 168 





46 




3 




i? 




2 




5 




J^ 




5 






(12) 


8-47,36)-341200403 


(13) 


•3829)76-34,7(196-8 




3389 




••• 3829 




23 




3706 




25 




3446 

260 
230 

30 
31 



(14) (15) 
10-473654)1 ('09647766 3i = 3-25)5-474658(l-684479 
94262886 .. 326 

6737114 2224 

6236827 1950 

500287 2745 

418946 2600 

81341 1455 

73316 1300 

8025 1558 

7332 1300 

693 268 

628 228 

66 30 

63 29 



* If we had stopped the operation at the preceding figure, that figure 
would have been a 6 ; it is more accurate however to make it a 5, and 
to put 6 for the closing decimal of the quotient : this 6 is multiplied 
by the 8 of the divisor, and only what woiJd be carried from the 
result put \mder the last remainder : and the like is always to be done 
whenever we extend the figures of the quotient to the utmost allowable 
limit, but it must be observed that the last figure of the quotient, thus 
obtained, cannot» in general, be depended upon as true to the nearest 
unit 



CONTEACTED DIVISION. 
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(16) 



(18) 



•1045)-125 (1-196 


(17; 


••• 1045 


4)3 


205 


4) -75 


105 


A = -1875 .-. 23^ = 231876, 


100 

Q4 


and the operation of dividing 


«7rt 


this by 87-64378 is as follows ; 


6 
j6 


87-64376 ) 23-1875 ( -2645653 


17528766 




5658744 




5258627 


'854)14-3589(18-28 


400117 


\' ' 7864 


360575 


6505 


49542 


6283 


43822 


222 


5720 


157 


5259 


65 


461 


63 


438 



23 



Or thus : 
31773-2,44)2972160 (93-54286 31 773*244)29721 60-00(93-54286 



2859592 


286969196 


112568 


11256804 


95320 


9531973 


17248 


1724831 


15887 


1588662 






1361 


136169 


1271 


127093 


90 


9076 


63 


6355 


27 


2721 


25 


2542 


2 


179 


2 


191 
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(2P) 1069-l,08)103-936( -098135 (21) 3142)16-804379(5-348306 
• • • • 95320 • • • 15710 



(22) 



8616 






10943 


8473 






9426 


143 






15177 


106 






12568 


37 






26099 


32 






25136 


5 






963 


5 






943 

20 
19 

1 


1059108)103-936 ( 


0981354 






9531972 











861628 








847286 


' 






14342 








10591 








3751 






, 


3177 








574 








530 








44 








42 








2 




(23) 


50078)2149 (0042913 &c. 


8-4736)-3412 (-040266 &c. 




200312 




33«944 




14588 




2256 




100156 




169472 




45724 




56128 




450702 




508416 




6538 




52864 




50078 




508416 




15302 




20224 




150234 







2786 
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cuhicin. cubic in, oldgali, imp.gaU, 
(24) 277-274 : 231 :: 68 : 62-486 

63 

693 
1386 

277-274)14553 (52*486 imperial gaUoM, 
• •-• 1386870 

68980 

13475 
. 11091 

2384 
2218 

166 
166 



^'pplication of Decimals to Concrete QtumtitieSy 
pages 134, 135. 



(0 



•09375 acres. 
4 

•37500 roods. 
40 



(2) 8-6285 decrees. 



15-00000 poles, 
•09375 acres = 15 poles. 



(3) 



•4625 tons. 
20 



(4) 



9-2500 ctot. 
4 

1-00 qrs. 

•4625 tons =z9ctfft,l qr. 



37-7100 minutes. 
60 

42-60 seconds = 42^^. 

.*. 3*»-6285* = 3" 87' 42"|. 

•4375 shillings. 
12 

5-2500 pence, 
4 

1-00 farthings, 

.-. •4375*. = 5^. 



* When the denominations of concrete integral quantities are 
indicated by small marks or initial letters placed at the upper comer 
of the imits-figore, it is customary to keep the mark or letter in that 
place, though decimals of the concrete integer should follow, thus : as 
3 degrees would be written 3°, so 3-6285 degrees is written 8°-6285; in 
like manner, 2*413 hours is written 2^*413 ; 5-82 seconds, 5"*d2 ; and so 
on : and even *6285 degrees, or hours, or minutes, &c., would be written 
0**-6285, 0»»-6286, 0'-6285 or 0"*6285, according as the mmutes refer to 
60ths of a degree or to 60ths of an hour. 
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(5) 



2)'73125x2J 

2: 

1-46260 
•365625 
1-828I25£. 



16-5626*. 
12 



(6) 



6-75<^. 

the yalae of the decimal is £\ 16«. Q^, 
'(7) 12)3-25(f* 



'4694 Jha. troy, 
12 



5-6328 oz, 
20 



12-656 dtot. 
24 



20) 17-2708 8, 
19-86364 £ 

£19 17*. 31<^. = ;£19-863M. 



2624 
1312 



15-744 ;^r«. 



•4694 Iba, trey = 5 <Mr. 12 duit, 15744 gra, 

147 (9) 12)9_^ 

191X379 20) •75*. 



14 21 
191^761 



(8) ,-^x;;^ = 



J_ 21 . 
191^379' 



379 
191 

379 
3411 
379 

72389)147-000(-0020307 
144778 

2222 
217167 



•0376 £ 



5033 
606723 



.-. 9d. = £-0376. 

(10) 60)49-7 

60 )48-828333 

4 )6-8138066 

6 )1-4534614 

• 2422419 

5I1 48« 49..7 — Qd -2422419 



14 



21 



191^758=-«»^''7 



* When £Burthings are to be reduced to the decimal of a pemiy it 
would be puerile to formally divide by i, because everybody, with 
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(11) 

2 2&«. 7 oz. 15 dwt, 
12 

31 

20 

635 dwt. 
•315 

3175 
635 
1905 

20 )200-025 dwt. 

lOoe/025 dwt, 
J4 

100 
50 



(12) 
20)4-5 g. 

X3-225 



1-46875 
3-225 

734375 

293750 
293750 
40625 

^84-73671875 
20 

14-73437600 
12 . 

8-812600 
4 



3-2500 = 3^/. 



•. the product 

is 
U 14j?.8M 



•600^r. = 1^. 

/. 'Zi6of^lhs,loz.\6diot. 
10 oz. dvjt. (^ gr. 



In this 12th Example it is 
plain that an unnecessary nnm- 
oer of decimals has been com- 
puted; the product to four 
places would have been amply 
sufficient (see Note, p. 126, Arith) It would therefore have been 
proper here to have used contracted multiplication, as follows : — 

But the example may be worked 
very readily by Practice as fol- 
lows : — 

1-46876 
3 



1-46875 
5223 

44063 

2938 

294 

73 

^•7368* 



4-7368 
20 

14-7360 
12 

8-832 
4 

3-328 



4«. 
6(2. 



Prod. = £4 14*. S^. 



4-40625 
\ I 29375 
1 1 3672 

£4-73672 



and the remainder of the operar 
tion as above. 



the slightest knowledge of decimals, knows that \ = -25, \ = -5, and 
f = -75 ; indeed, in Example 9, that follows, 9d being f of a shilling, 
-75 might have been written down at once, without the formality of 
dividing by 12. 

* It is pretty obvious how it happens that this result, to four decimals, 
differs from the preceding by a unit in the fourth decimal. It so 
happens that in all the partial products, except the final one, by 5, the 
carryings have imiformly increoMd those products ; even in the first 
step, 2 haa been carried, although it is plain that 2 has no more claim 
to preference than 1. A cautious computer, seeing that aU the carryings^ 
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(13) 20)11-25^. Or thus: 



29*25)10-5625( '36111 *. 

8775 20 

17875 7-22222.. 
17550 12 


. 




10 11 3 
20 

211 




325 2-6666.. 
2925 4 

325 2-666.. 


.21 


29 


^2 d. 
•25)2535(86-66... 
23400 

1950 
17550 

1950 


^12 = 

7«. 2^4-66. 

4 

2-66 



.*. the quotient is 7«. ^d,^\-lf, 



(14) 1-36 -J^ 


_ 34 


and 


1634 


_ 1634 _ 817 


^ ' 100 


25' 






10000 6000 


days, h. 


m. sec. 




(16) 


31416)24857 (7912-3t 


6) 0-6305887=12 44 2-86368 




• • • • 219912 


24 








28668 


21223548 








28274 


10611774 








384 


12-7341288 








314 


60 








70 


44-0477280 








63 


60 








7 


2-863680 











except in the last partial product, have thus unduly favoured the 
increase of the total result, would feel it prudent to diminish that result 
by unit in the final decimal, if so small a change were of any conse- 
quence, which, however, in the present case, it is not. 

* The series of imits might evidently be continued to any extent, so 
that the product below would have an endless series of 2's^ the next of 

2 
6% and the next likewise of 6's. And it is plain that -^ = ^666 . . . . , 

o 



+ 3 is put here in preference, to 2, solely because it is stated that the 
final decimal of the divisor is a little too greta. 
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(17) S83220 miles. 
61413 

264966 

8832 

3533 

88 

53 

27747v00 miles. 



(18) 



(19) 



£ 

•875 

20 

I7'5008 ,=l7s.ed. 

•37cr. 
5 



12)6-75dl 

20 )17-5625^. 

•878125;^ 
•121875^ 



Or thus : 
£ 
•121875 
20 

2'437500«. 
1-000000 ^, the sum, 12 

5-2600<f. 
4 

1-00/. 

.-. ;e-121875=2«. 

add I7a. 



Jf8. 

2-5 
28 
200 
50 



l-85«.= Is. 10k?. 700 

12 ' 

10-20<?. 19£^4i<f., the sum. 



(20) 

cwt. qr. lbs. 
: 1 3 21 

_4 

7 

28 

217 



6M. 



the sum 20s, Od, 



£ £ 
: 15=1-875 
217 

13125 
1875 
3750 
70 )406-875 
5^8125 



8. d. 
16 3 



(21) 



per, 
40)39 



16-2500 

12 
3-00 



or, 



60)48 
2£8 A. = 15 h, 48 w., also 12J h, = 12-5 h. 



4 )3-975 

24-99375 a<?. = 24 ac, 3 ro. 39 per, 



h. 
12-5 

2-5 
•5 
•1 



A. 
15-8 



24-99375 
4^99875 
•99975 
•19995 
15-8 
159960 
99975 
19995 
•1 )3-159210 
31-5921 

4 

23684 

40 

14-7860 



ac. 
31 



per. 
14-736 



K 2 
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(22) £6 135. = £6-65 ; this must be the third tenn of the 
componnd proportion. 



8 
3-25 



'!■■ 



£6-65 



9-25x20 



9*25) •• ' 3-25x8 

The fraction is the same as 



£6-65 : ;fi47 6s. 4rl54d. 
1-85x5 -37X5 



•65 X2 



•13X2 



£ 






6-65 






•37 • 
4655 


Instead of multiplying by 
•87 and 5, and then dividing 


1995 


by -26, we 


may multiply by 


2^4605 
5 
26)12-3025 (47-S 


370, and divide by 52. 


11731 £ 




104 


20 




190 6-3462 s. 




182 


12 




82 


4154 d. 




78 






45 






26 






190 






182 






80 






78 






2 






8. 




£ s, d. 


. Id, = 53-08333 


... Orthu8:2 13 1 


•34 




20 


21233333 




53 


159249999 




12 


18048333 




637 


•26 




•34 



2548 
1911 

216-58 
;26 

129948 
43316 

12 )563108 

Product 48. 8-3108 <g. 

the pi-oduct is 4*. 8-3108ff. 



108289999 
360966666 

4-6925666 



8^310799... 
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(24) Is. liJ.=7j*.=r7-125*.;£114«.8|(?.=345. 8-6e?.=34-70833*... 

;47 

49876 
28500 



3-34876 
;23 

1004625 
669750 



34-70833)-7702125('022191, the decimal required, 
•••• 6941666 

760469 
694167 



34708 

31684 
31237 

347 
347 



Recurring, or Circulating Decimals y page 138. 

. . 136 46 _5_ • • _ 2 418—4 llf _ 23 

•136 = ggg - 333 — 3^» 2-418 -. ^^^ — 2^^^ — 2^^, 

414)990(2 
828 

-' _ 6925^5 _ 692 162)414(2 

•6925 — ^g^Q — QQgi> 324 

, 90)162(2* 
180 

. . 449—4 446 __ 89 ^ G.C.M. 18)90(5 

•00449— ^QQQQ — QQQQQ — J^QQ^' QQ 



* See the improTed method for the G. C. M. at page 61. 
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• • 7669 «41 

3-7669 = 3955-9 = 8^-3^, 



621 



207 



23 



621-621 = 621555 =62X333 = 6213^, 



2439 1 -^ 
•02439 = 55559 =4j *^ 



G. CM. 2439)99999(41 
9766 



2439 



• ^ • 857142 6 ^^ 
•S57142 = 555555 = 7 #^ 



867142)999999(1 
857142 

G. C. M. 142857)857142(6 
857142 



^'' 378 42 

1-0378 = 15555=1 jYj-j, 



• ' 8497333—8 8497125 83_ 

-008497133 — 999999000 — 999999000 — 9768 



8497125)999999000(118 
8497125 

16028650 
8497125 

65315250 
67977000 



(Seepa^eei) 



2661750 ) 8497125(3 
7985260 



611875)2661750(5 
2559375 

G.C.M. 102376)511875(5 
511876 
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as 



Extraction of the 8qua/re Root, page 148. 

(1) The work of this Example, without any contraction, stands 
below ; the contracted process is placed beside it. 



31-782163(6-63766623 



31-782163(6-6375663 



106) 678 
636 

1123) 4221 
3369 

11267) 85253 
78869 


106) 
1123) 

11267 


678 
636 

1 4221 
3369 

') 85253 
78869 


112745) 6384 
563725 


ia.2.7,4) 6384 
5637 


1127506) 74675 

6765036 




747 
676 


11275126) 702464 
67650756 




71 
68 


112751322) 2595644 

225502644 




3 
3 


1127513243) 34061756 

3382539729 






23635871 







The number 31*782153, of which the square root is here found, is 
confessedly inaccurate in its final decimal ; either additional decimals 
have been suppressed, and nO allowance made for them, or else they 
haye been more than compensated for by the addition of a unit to the 
sixth decimal. If we had any means of knowing that the final 3 above 
errs a little in defect — ^that is, that the dismissed dedmalB have been 
uncompensated for, — then we should be justified in considering the 
final 3 in the root, found by the contracted method, as true to the 
nearest unit : but if on the contrary we knew that the sixth decimal in 
the proposed number had been increased, then we should consider 2 to 
have greater claim than 3 as the last figure of the root. Suppose for 
instance the original number had been 31*7821533421, &&, then, as a 
glance at the imcontracted method shows, the root to eight decimals 
would have been 5*63756626 ; and therefore the root to seven places, 
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true to the nearest unit, would have been 6*6376663. But if, on the 
other hand, the original number had been 31*7821527634, &a, then the 
root, to the nearest unit in 'the seventh decimal, would have been 
5*6375662. In general, therefore, we cannot be sure, that the final 
decimal in the root is not a unit too great or a unit too little, in the 
absence of all information as to the nature of the error with which the 
number proposed for extraction is affected. 



[2) ia5-297356(10*7376607 

207) 1529 
1449 


(3) •3236068(*5688645 
25 

106) 736 
636 


2143) 8073 
6429 


1128)10006 
9024 


21467)164456 
150269 


1,1,3,6,8) 9828 
9095 


2,1,47,4) 14187 
12884 


733 

682 


1303 
1288 

15 
15 


61 
45 

6 

, _6 


(4) 11(3*316625 
9 

63)2 
189 

661) 11 

661 


(5) 47,32,56(687*936 
36 

128)1132 
1024 

1367) 10856 
9569 


6626) 439 

39756 


1,3,7,4)1287 
1237 


6,6,3,2) 4144 
3979 


50 
41 


165 
133 

32 
33 


9 

_8 

J. 
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(6) 3(1'73205081 

27)2 

189 
343) 11 

1029 
3462) 71 

6924 
346,4,0,6) 176 

1732025 
27975 
27712 



(7) 90,36,87,89,06,25(960625 

81 
185) 936 
926 
19006) 118789 
114036 
190122) 476306 
380244 
1901245) 9506225 
9506225 



(8) 3,66(19-10497317 
1 



(9) 



261 

381) 4 

3^ 
38204) 19 

• 152816 
382089) 37184 

3 438801 

38,2^0,9,8) 279599 

267469 

12130 

11463 

667 

382 



32-398864(6-692 
25 



106) 739 
636 

1129)10388 
10161 

11382) 22764 
22764 



(10) •00,07,29(-027 

47)329 
329 



267 
18 

(11) 7,84-375(28-0067 
4 

48)384 
384 



6.6,00) 



375 
336 

39 
39 



(12) 79-182(8-8986 
64 

168)1518 
1344 

1>7,6,9) 1742 
1592 

150 
141^ 

9 
9 
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(13) 68-736(8-290717701 
64 

162) 473 
324 

1649)1496 
14841 



165807) 119 

1160649 

16,5,8,1,4,1) 29351 
165814 

127696 
116070 

11626 
11607 

19 
17 



(14) 
yo«62 ,29x81+62 ,2401 >/2401 49 
^2^8r=^— 81 =^"8r= 9~=^ = ^ 

24,01(49 
_16 

89) 801 
801 



„ .^ / , ^. , / 2601 V 2601 51 

(15) A/104g\ = ^/-^g-= -— = — = 1(^ 

26,01(51 



101) 101 
101 
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(16) >v/17|=: v/ 17-375 

17-375(416833 
vJ6 

81) 137 
81 

826)565 
4956 

8,3,2,8) 694 



278 
250 

28 
25 



(17) 15| = 15-625 

15 625(3-952847 
9 

69)662 
621 

785) 415 
3925 

7902) 225 

15804 

7,9,0,48) 6696 
6324 

372 
316 

56 
55 



(18) 794| =794-2 

7,94-2(2818155425 
_4_ 

48)394 
384 

561) 102 
561 

5628)459 
45024 



(19) 



34-867844(5 9049 
25 



6361) 



876 
56361 



563625)31239 
2818125 

56,3,6,3,0) 305775 
281815 

23960 
22545 

1416 
1127 

288 
282 



109) 986 

981 

11804) 57844 

47216 

1180,89)10628 

10628 

(20) 7 653i(2 7664333 
_4 
47)365 
329 
546) 3631 
3276 
5526) 35553 
33156 
55324) 239715 
221296 
55,3,2,8) 18419 
16598 
1821 
1660 
161 
166 
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Extraction of the Cube Root, page 134. 
(1) 1 



(2) 



(3) 









912,673(97 the cube root. 


9 


81 


729 


9 


81 


183673 (1) 


9 


162 (,) 


183673 


18 


243 




27 


1939 




26239 




7 






277 












52,734,375(375 


3 


9 


27 


3 


9 


25734 (1) 


3^ 


27 


23653 


6 


2081375 (2) 


-(1) 


679 


2081375 






9 


3379 




7 


728 ,ov 




97 


(2) 

4107 




7 


5576 




104 


416275 




^2) 






111 






6 






1115 












21,024,576(275 


2 


4 


8 








2 


4 


13024 (1) 


2 


0/«\ 


11683 


— 


—(1) 




4 


12 


1341576 (2) 


^(1) 


469 


1341576 






6 


1669 




7 


«8(^ 




67 


2187 




7 


4896 




74 


223596 




-^(2) 






81 






6 






816 







EXTRACTION OF THE CUBE BOOT. Ill 

(4) 1 80,677,668,161(4321 

^ 16 64 

4 16 16677 (1) 

4 32,jv 16607 



S 48 1170568 (2) 
(2) 



—(1) 869 1114568 
12 6169 56000161 (3) 
3 378 /ox 56000161 



123 5547 

3 2684 
126 667284 

_3(2) _2588(3) 
129 669872 
2 12961 

^^^1 66000161 
1294 

-1(3) 
1^96 

1 

12961 

(5) 1 411,001,037,875(7436 

7 49 343 
7 49 68001 (1) 

_7 _98^v 62224 

14 147 6777037 (2) 
2.{l) 856 4948407 

^1 15656 828630875 (3) 

4 872 /ov 828630876 



514 

4 

218 

4 



16428 



L(2) 



1649469 
(2) 6678 



3 

2223 
3 



(3) 
1656147 

111475 
165726175 



-(3) 
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(6) 1 7,835-8748(19-86228 

J_ 11 

1 1 6835 (1) 
J_ 2 /^x 5859 

2 3 976-874 (2) 
J^/^x 351_ 903-392 

3 651 73-482 (3) 
_9 432 .2) 70-781 

39 1083 2-701 

9 46-24 2-367 

48 1129-24 -334 . 

-£(2) 46-88 p^ ;m 

57 1176-12 97 
'&_ 357 94 

57-8 1179-6,9 3 

•8 36 ■" 

586 1183-3 

-^(3) I 

59-4 llv8,8-,4 



5.9-5 



(7) 1 115-29736(4-867132 

4 16 64 

4 16 51297 (1) 

4 ^ / \ 46592 

8 48 ^ ^ 470536 (2) 

_4 10-24 419926 

12 58-24 50610 (3) 

•8 10 88 , , 49673 

(2) 

12-8 69-12 ^ ^ 937 

•8 -8676 711 

13-6 69-987,6 226 

-± (2) J^ (3) ?B 
14-4 ^ 70-859 ^ ^ 18 
6 102 14 

14-46 70-96,1 
6 -10 



14-5,2 7,1,0,6 

6 



14-,6 



(3) 
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(8) 

822,660(93-7 

9 81 729 

9 81 93650 (1) 

^ ,162 75357 

18 243 ' ^ 18293 (2) 

_9 819 ' 18299963 

27 ^^^ 25119 

3 828 

273 25947 

3 195-79 

276 26142-79 

-(2) 
279 ^ ' 

7_ 

279-7 



(2) 



(9) 









78,314-6(42-7839 


4 


16 


64 


4 


16 


14314 (1) 


4 


32 , , 


10088 


8 


^(1) 


42266 (2) 


l|(^) 


244 


37667 


6044 


4599 


2 


.■s« 


4384 


122 


216 


2 


89 


166 


124 


6381 


60 


2 


89 


49 


126 (2) 


6470 


1 


•7 


10 


"~~ 


1A7 


648,0 

1 





«A9 



kS 
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(10) 1 12,345\678( 23*11204 

1 ^ — 

"i 4 4345 (1) 

2 _8 4167 

4 12 ^^- 178678 (2) 

2 2^ 159391 

^ ^^^ 1389 19287 (3) 

3 198 , 16015 

— (2) 

63 1687 ^ ^ 3272 

_3 6-91 3204 

66 1593-91 68 

3 6-92 ^ 64 

— (2) (3) — 

69 ^ ^ 1600-83 ^ ^ 4 

•1 -69 ~ 



691 1601A2 

'I 7_ 

69-2 16,0,2^2 

69^ (^) 
1 



6,9;3 



(11) 1 123\456,789 (4-9793386 

4 16 64 

4 16 59466 (1) 

4 32 63649 

8 48 (^^ 5807789 (2) 

_4 11-61 5114473 

12 ^^^ 59-61 693316 (3) 

•9 12-42 668133 

12-9 72-03 (^^ 25183 

'9 1-0339 22313 

13-8 73-0639 2870 

14-7 ^^f 741027 ^"^^ 689 

7 -1343 595 



14-77 ' 74-237,0 44 

7 134 46 

14-84 74-371 

7 _ 4 



(3) 



14-91 ^''' 7,4-A7x6 

9 

lv4.-9,2 
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(12) 1 
2 



6 
'08 

6-08 
8 

616 

— (2) 
6\24 





4 

5(1) 
12 
•4864 

12-4864 
■4928 

12-9792 
5 

12-979,7 
6_ 

1.2-,9A0 



9(2080083823 

8 



(2) 



(I) 
•998912 



(2) 



1088 
103838 

4962 
3894 

1068 
1038 

30 
26 

4 
4 



Interest, dkc, pages 162, 163. 



(1) 

£ s. d, 
2)9826 13 8 

H 

19663 7 4 for 2 per cent. 
Add 4913 6 10 for ^ per cent 



2 for 2^ per cent. 



246,66 14 
20 

13,34 

12 



4,10 
the interest is £246 13^. 4d. 



(2) 
£ 



1792 for 2 years. 
Add 448 for ^ year. 

4)2240 for 2^ years. 

6720 for 3 per cent. 
Add 660 for J per cent. 

72fiO for 3i per cent. 
20 

16,00 
/. the interest is £72 16». 
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(3) 4)98 19 6 
4 

396 18 for 4: per cent, \ 
Subtract 24 14 1Q| for \ per cent. ( for 12 months. 

12)371 3 l^for^percera,) 
Subtract 30 18 7 for 1 month. 

3,40 4 ^forll month*. 
_20 

8,04 
12 

M 
__4 

2J8 
/. the interest is £3 89. O^d. 



(4) £3204 14*. =: £320^ = £3204'7 

See Note p. 160^ Arithmetic. 

£ 
3204-7 
37 

224329 
96141 



3)118674 

39624 

3962 

396 

16-2446 
20 



4-8900 
12 






10-68 
4 

2-72 







the interest is £16 


4*. 


lOid. 
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(5) From May 7 till August 12 
is 97 days .*. the work is as 
follows : — 

£ 
256 

9 = ^ X 2 

2304 

97 

16128 

20736 

3)22:3488 

74496 

7449 

744 

306177 
20 

1-23640 
12 



(6) 



£ 
4)319 



6 



1914 3 
Sub. 79 15 



for 6 years. 
H for i year. 



4)1834 



7 10^ for 5i years. 
4 



2-8248 

4 

8-2992 



7337 11 e at 4 per cent. 
Sub . 458 11 11^ at i 

68.78 19 eh at 31 
20 ^ * 

15,79 
12 

9,54 
4 

2,18 
.*. the interest is £68 15^. d^. 



.*. the interest is £3 Is. 2|dL 

(7) The number of days is 249. 

£ 

120 

_8_=4 X 2 
960 • 
249 

14940 
2241 



(8) As £100 produces a yearly 
interest of £5, therefore 



£ 
100 



£ 
341 



s. £ 
5 : 6825 
100 



3)239040 

79680 

7968 

796 






3-27484 
20 

6-4968 
12 






6-9616 






£ 
Principal 120 
Interest 3 


s. 

6 


d. 

6 


Amount £123 


5 


6 



6 )34125 
£6825 the principal. 



(9) Amount 2280 
Principa l 2000 

/wfem« 280 

The interest of the £2000 for 
one year is £20 X 3^ = £70 ; 
consequently, if 280 be divided 
by 70, the quotient must be the 
number of years, which is there- 
fore 4 years. 
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(10) The interest for 1 year is £42 3». dd, X 12 = ^^606 &. ; 
and if this be multiplied by 100, and the product divided by the 
rate per cent., the result will, of course, be j^ll250. Consequently 
the rate per cent is 

£606 6s, X 100 -5- ;£11250 = 60625 -f- 11250 = 4^. 



(11) 



£ 




£ 


s. 


£ 


8. d. 


£ *. d. 


) 100 : 193 


12 
11 


:: 11 


18 6 


• 23 1 8} 


2129 


12 








10*. 


X 


96 


16 








68. 


'. . 


48 


8 








28. ed. 


1 


24 


4 








of 68., l8. 




9 


13 


7i 






J 


623,08 
90 


13 


H 




1,73 










12 










8,83 










4 










3,33 










.'. the] 


inte 


rest is £23 1*. S^d. 







Otherwise as follows : — 

£ 8. £ £ 8. •£ 

198 12 = 193-6 : and 11 18-6 = 11-926 

193-6 

71660 
36776 
107826 
11926 



23,08-6800 
20 

1,736 
12 

8,832 
4 



3,328 
;£23 \8, 8}J., the inUrest. 
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(12) 3469867 

3288192 



3469857 : 100 ;: 181665 : 6-236 

34-69857 ) 18166500 ( 6*236 p^ cent, nearly, 
17349285 



817216 
6939714 

1232436 
10409571 

19141789 



(13) 20936468 

18664761 

18664761 : 100 :: 2271707 : 12-17 

18664761 ) 227170700 ( 12- 17 per cent. 
18664761 



40623090 
37329522 

3193668 
18664761 

1327091& 
130663327 

2056863 



(14) • 8175124 

6516794 



8175124 ) 165933000 ( 20-3 per cent nearly, 
16360248 



2430520 
24626372 
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Discount, pages 165, 166. 

ftThe three months expire on ihe 10th of April, therefore the 
ecomes due on the 13th of April, so that the interest must he 
calculated for 94 days. 



12)8J. 
2 0) Ufa . 

£1264-683 
8 



10116-666 
94 



40466 v.. 
910499.... 

3)950966.... 
316989 
31698 
3169 



1302822 
20 



•6644 
12 

6-7728 



Otherwise 


: 


£ 


9. 


d. 


1264 


11 


8 
8 


0116 


13 


4X4 
10 



101166 


13 


4 
9 


910500 
40466 



13 



4 


3)950966 

316989 

31698 

3169 


13 


4 


13-02822 
20 

•6644 
12 




6-7728 





Bill 

Interest or Discount , 

Present ivorth , 



£ 8. d, 

1264 11 8 

13 7 

1251 11 1 



(2) The four months expire on the 14th of December, and 
therefore the bill becomes due on the 17th of December. From 
the 3rd of October till the Srd of December is 61 days, and 
therefore to the 17th it is 75 days, for which time the interest most 
be calculated. 
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As in last Example lis, Sd, : 
discounted is £218-583 

218-683 
8 



:£-583, therefore the bill to be 



1748-666 
75 

8743... 
122406... 






3J 131160 

43717 

4371 

437 






1-79675 
20 


BiU . . , , 
IHsc&urtt . . . 
Present worth . 


£ s. d. 


16-9350 
12 
11-220 


. 218 11 8 

1 15 11 

. 216 16 9 



<3) The bill becomes due 
Nov. 30; and from June 3 to 
Nov. 30 is 180 days, the time for 
which the interest must be calcu- 
lated. 



(4) The bill becomes due on 
the 2nd of June** and from the 
10th of January till the 2nd of 
June, is 143 days. 



£568 128, 9d. = £568 
= £568-6375 

568-6375 
180 



12.75 ^^570 10«. 6i. = £1570-525 



454910000 
5686375 

3)102364-7600 

34118 

3411 

341 

14-0224 

20 

•448 

12 

6-376 



1570-526 

7 

10993-675 

143 

32981025 
43974700 
10993675 

3)l572095-625 
524032 
52403 
6240 




BiU . 
Discount 
Present worth 554 12 4 



£ 8. 

668 12 
14 



Bill . . 
Discount 



£ 8. 

1570 10 
21 10 



Present iDorth 154S 19 9 
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(5) From the 3rd of July till 
the Ist of September is 60 days^ 
the time for which the interest 
must be calculated. 



£ 
39 



5 
60 



3)2355 

785 

78 

' 7 



(6) The bill becomes due on 
the 14th of October ; and from 
the 1st of September to this 
date is 43 days. 
£ 

150 
11 =5^x2 

1650 
48 

4950 



•3225 
20 

6-450 
12 

6-40 



BUI . . 
Discount . 

Present ufarth 38 18 6 



£ 8, d. 
39 5 
065i* 





660 






3)70950 

23650 

2365 

236 






•97201 
20 






19-4402 
12 

5-2824 




Bill . 
Discount 


£ «. 

. 150 

19 


d, 

5 


Present worth 149 


_7 



£ £ 

(7) 1851. Fd>, 2. Due 500 X 35 = 17500 
March 9. Paid 80 



3% 16. 


420 X 67 
Paid 115 


= 28140 


June 1. 


305 X 
Paid 25 


17 


= 5186 




280 X 


74 


= 20720 


Aug. 14. 


Paid 280 




3)71545 

23848 

2384 

238 




9-8015 
20 


interest is 


£9 I6s, 




16030 



* The banker who discounts the bill would charge this 5id. as td. 



BBOKESAGEy COKHISSION INSUBANGl^ SIC. 128 

Brokerage^ Commission Insurance, dtc, page 169. 

(1) 2)£3698 12 (2) For eyeiy £100 stock, the 

3J seller receives £881, oat of which 

11095 16 £^ is to be deductea for brokerage; 

1849 6 therefore the per-centage is re- 

22945 o ducedto£88i = je83-25;BO that 

^ on as £600 is to be sold, «U7 times 

-^ £83-25,thatis;£499-5=£499 10*. 

^*^^ will be the amount to be received. 

.*. the commission is £129 9«. 

(3) Premitm . .£5 5s, 
J^olicy and Commisaiofi 15 

£100 — £6 = £94 ; jClOO :: £1880 : £2000 
94)188000(£2000 amouni of insurance. 
r^x 188000 

jeiOO — £675=£94-25 : £100 :: £1938 I2s,ed, : £2056 17*.11<^. 
£1938 12-6*. = £1938'625, and this mult, by 100 is 193862-5 
94-25)108862*5(£2056 \7s.Ud. (mnt.of insurance. 
18850 
53625 
47125 
6600 
56550 
8450 
20 



16900 
9425 
7475 
65975 
8776 

12 

10-5300 
(5) 4)£876 5 10 

4 (6) 

3606 3 4 
Su5 t, 219 1 d j 

1 lOi 



£ s. 
872 7 


d, 

4 


4*. i 74 9 
6d, I 9 6 

,83 16 
20 

16,75 
12 


6 

8 



20 

17,21 

12 

2,62 

_j4 9,08 

2,50" 
Commission is £32 17*. 2^. /. Brokerage is 168. 9d. 
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(7) Here the proposed stock 
must be increased by 27| per cent, 
of itself to give the purchase money. 

£ s. 
4)912 14 X 28 

7 



6388 



18 
4 



25555 
Sttb.for i 228 



12 
3 



263,27 
20 

6,48 
12 

6,82 



8 6 



Stock . . 
Jncrea^ by 



£ a, d, 
912 14 
253 5 6 



Purthasemon^ 1165 19 6 



£ s. d, 
(8) 8) 11675 17 

14>9 9 7 
20 

11,89 
12 

10,76 



TheBrokerage is £14 Us. lO^d., 
or £14 Us, lid,, accordingly as a 
farthing is subtracted or added. 



(9) 



£ ft d. 
4)7391 14 9X6 
10 

73917 7 6 
8 



691339 O 

44360 8 6 

1847 18 8 

l=ziofi = 923 19 4 

6384,61 6 6 



12,26 
12 

3,18 

the cost is £6384 129. 3J. 



£ s. d. 

(10) Insurance . 2 12 ^percent. 

Commission . 10 per cent. 

3 2 6 jper cent. 



Policy duty is charged on part of £100, 
the same as for £100, so that, in the pre- 
sent example duty is paid for £900 ; which, 
at 6«. per cent., is £2 6s. 



Insurance and commission 
Policy duty 



£ 
860 

2660 
2*.6<?.|J| 106 



26,56 6 
20 

11,26 
12 

3,00 



s. 

11 
6 



d. 
3 




WhoU expense 28 16 8 



PROPOETIONAL PAETS. 
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Proportional Parts, pages 171, 172. 



(1) 500+650+700= 


1850 : 500 :: £555 : £150, A's share. 
37 : 10 10 ^ 


There is no absolute 
necessity for more than 
one proportion : A's share 
being found, we may pro- 
ceed thus : — 


37)5550(150£ 
37 

185 
185 


sunu, shares, 

£ £ 
500 150, A. 
100 30 

50 15 
650 195, B. 

50 15 
700 210, C. 




1850 : 650 : : £555 : £195, B's share, 
37 : 13 :; 13 

1665 
555 

37)7215(195£ 
37 

351 
333 

185 
.are, x85 


195}=^^ 

£210, (7'**Z 




lbs, lbs. 


(2) 100 : 


76 :: 112 : S5A of nitre. 
76 




672 

'^ Ws, . lbs, 
85,12 = 85^ = 85^ 




lbs. lbs. 


100 : 


14 :: 112 : 15^ of charcoal. 




448 

^^2 lbs. lbs. 
15,68 = 15^ = 15S 


lbs. 


lbs. 


^v 


112 

Uilbs. of st^fhw. 



u 2 
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wt. of guinea, tot, of alloy, 

(3) 12 : 1 :: 6dwt,%^grs, : lO^ffrs. 

24 

12 ) Umgrs. ( 10|2^r5. allqy. 
120 

9i = ^ 
dwt, grs, 
5 9g loeight of guinea, 
10|2 weight of alloy, 

4 22§ «(7«^A^ of pure gold, 

(4) 66*. : 27U :: 12 o^. ; 

or, 11 : 27| :: 2 o<?. ; 5 oz, 
2 

11)55 

5 0^., t«?«igrA^ o/ £l Is, Qd, 

40 : 3 :: 5 o^r. ; 
or, 8 : 3 :: 1 oz, : l\dwt. 

— 6 oz,y whole weight. 
8)60 1\ dwt,, alloy, 

7^ dwt,y alhy. Aoz, V2\ dwt,, pure sUver, 

(6) 100 : 11-1 :: 1000 oa:. : 111 as. 

1000 

111,00 oz,, hydrogen. 
1000 



889 oz,, oxygen, 

£ £ 

(6) 120 -f 80 + 76 =276 : 120 :; 166 : 72 

66 ^ 33 

^ 6)J60 3 

£72, A. 

£ £ £ £ 

276 : 80 :: 166 : 48 »,o ^ 166 



r, 6 _3 a JJ 



= 120 

6 )240 • JB45, 0. 

£48, B. 



Since 120 = \\ times 80, the share of A. might have been found 
multiplying that of B. by Ij. 
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cwU cwt. qfs. lbs. 


(7) 112 + 15 + 6 = 


133 : 112 :: 


20 : 16 3 10^ 




ctot. qrs. lbs. 


20 




133 : 6 :: 

20 


20 : 3 17J^ 


133)2240(16 
133 


cifft,3qr8. 10^ lbs. 
of tin. 


120 




910 




4 




798 




133)480(3 


qr8. 17^ lbs, of brass. 112 




399 




4 




81 




448 




28 


* 


399 




648 




49 




162 




28 




2268 




392 




133 




98 




938 




1372 




931 




1330 


' 










7 


1 


42 


6 




^^ ^— 




z — 


133 


19 


133 


19 






ctfft. cwt. qr. 


lb. 




133 : 15 


:: 20 : 2 1 


Oil 



133)300(2 act. 1 qr. mib. of lead. 
266 

34 

4 

136 
133 

3 

28 

84 _ 12 
133" 19 



Since 16 = 2i times 6, the weight of lead might have been 
found by multiplying that of brass by 2^. 
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(S) 140 + 105 + 84 + 70 + 60 = 459 

• 459 : 140 : ; £311 I5s. : £95 Is. 8|ci. + fg 
£311-75 

140 
1247000 
31175 

459)43645(£96 1*. Sid. -f mf. share of A. 

4131 

2335 From th6 share of A, thus de- 

2295 termined, the other shares may 

• be deduced, without proportioii, 

40 thus .— 

20 
turns, thares, 

800 £ £ s. d. 

459 140 95 1 8j+«i/., A 

-341 70 47 10 lOi-HK/., D. 

^l 35 23156+ilf/. 



12 
4092 
3672 



106 71 6 3i-fy4/.,K 

4 4 



-j25 7)420 7)285_J_^jrHi?/. 
4 _60 40 15 Oi+ifft /., E. 

1680 and then the share of C may be 

1377 foimd as that of E is found iu 

303 _ 101 next page. 

. 459 "" 163 

£ £ 8. d, £ 

459 : 105 :: 311-75 : 71 6 3} + ^ 

158 : 35 35 

155875 
93525 



153)10911-25(£71 6*.3id. -f ^f, share of B. 
1071 
201 
153 
48*25 
20 
965 
918 
47 
J12 

664: 

459 
105 
4 
420 
306 
il4 
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£ £ 8, d. 

469 : 84 :: 3U-75 : 57 1 Oi = ^ 
163 : 28 28 

249400 
62360 

168)8729 (£67 U. O^d. + ^/, share ofC. 
766 

1079 
1071 

8 
JO 

160 
163 

7 
12 

84 
4 

336 
306 

30 

£ £ 8. d. f. 
459 : 70 :: 311-76 : 47 10 10^ + Jg 
70 

469)21822-6(£47 10^. lOid. -f \^A share of D. 
1836 

3462 
3213 

249-6 

^ 

4990 £ 8, d. 

4590 96 1 ^l-\-^f,8hareofA. 



£ 


8. 


96 


1 


71 


6 


57 


1 



400 71 6 3* + iJJ/. „ ofB. 

12 57 1 0| + ^/. „ OfC. 

4800 47 10 10^ -f 11 / „ o/2>. 

4590 Suh.from 270 19 11^ + ^ 

-gjQ whole mm, 311 16 

_4 J?J£_^_+^/. «A«r« Q/- ^. 

840 
459 

881 __ 127 
459 "" 153 
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Chain Rule, pages 172, 17S. 

(1) Zlbs, pepper = 4 lbs, mustard. 
5'lhs, mustard = 12 lbs. candles. 

How many lbs, candles = 20 lbs, pepper ? 

4X12X20^ 
3X6 

(2) 5lbs. tea = 12 lbs. coffee. 

9 lbs, coffee = 28 lbs. sugar. 
13 lbs. sugar = 18 lbs. soap. 

How many lbs, soap = 7 ^. tea ? 

12X28X18X7 _ 12X28X2X 7 __ 4704_ ^^^j, 
6X9X13 6X13 "" 66 ^ ^^* 

(3) £1 = 420d. Flemish. 
58d. Flemish =i I crown Ven. 

10 cr. Ven. = 6 ducats, 

1 due. = 360 merv. 
272 merv. = 1 piastre. 
How many piastres =: £1000 ? 

420 X 6 X 360 X 1000 _ 90720000 _ K^f^r^^ssi 
68 X 10 X 272 "■ 16776 "" ^^^^^^• 



DuodecimalSy page 174. 



(1) 



A 


in. 


A 


in. 


ft. in. 


32 


9 


(2) 17 


9 


(3) 66 10 


8 


3 


20 


6 


29 6 



62 366 

8 2 3 8 10 6 



270 2 3 363 10 6 





A 


in. 


A 


in. 


(4) 


97 


9 


(6) 75 


9 




16 


6 


17 


7 



684 







98 






48 


10 


6 


1612 


10 


6 



627 


9 




76 






44 


2 


3 


1331 


11 


3 



689 
132 
32 


2 
11 


1942 


1 


ft- 
97 

8 


in 
8 
9 


781 
73 


4 
3 


864 


7 



i 
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(7) 



59 
3 


in. 
6 
11 




178 
54 


6 
6 


6 


233 





6 



(8) 



ft- 


Ml. 




87 


5 




35 


8 




439 


7 




262 






58 


3 


4 


3117 


10 


4 



Miscellaneous Examples, page 175. 



(1) 758)21 (£-02770449 
1516 

584 
5306 

534 

5306 

34 
3032 

648 



(2) 



(3) 



625 125 25 5 
•^25*-=1000*-=200*-=40'-=8*- 



25^ 25_ 5 

12 ' ^ — 30 "" 6 

£ 
2)400 

_3 

1200 
200 



2)1400 X 2 

—3 

2800 

700 

Ira. for 2^ ^ean, £35,00' 
Int. for 59 days, £-2 5 3 

Int. required, £37 5s. 3d. 



£ 

= 2800 
59 

26200 
140 

3)165200 

55066 

5506 

550 

2-26322 



5-2644 
12 

3-1728 



182 KEY TO THE EUDIMENTARY TREATISE ON AEITHMETIC. 



(4) 



2)712 6 
7i 



356 



4mo. = iyr. 3)6342 5 IrU.Jbr 1 year. 

Subtract 1780 15 Int. for 4 months. 

35,61 10 
20 



12,30 
12 



(5) 



3.6 
4 

.'.. the interest for 8 months is £35 12«. 3^<]?. 



73 lbs. 5 o«f. = 881 oz., at 5s. 9d. 



s. d. 

5 9 

5dwt.\i\ l 6i 

price of 15 dwt. 4 3j 



5286 
3i. I i I 220 



5065*. 9<f., jmV^ of 881 osr. 
4 3j price of 16 rft^. 

2,0)507,0 0} 



price of the whole, £253 10 Of 



(6) 14 ^a». 
Ulbs. 
1 



9>cwt. Zqra. libs. 
Z5qr8. llba. 
70| 



\0d. 

lOd. d. d. 

lOd. : 70^X10=706= 
58*. 9<^.=£2 l&s.9d. 



(7) As the answer is to be men, the 16 men must be the third 
term of the compound proportion : the first antecedent and conse- 
quent must therefore be 54 : 135, or 6 : 15, or 2 : 5 ; the second 
antecedent and consequent must be 8 : 6, or 4 : 3 ; therefore the 
stating is 

. ; « J : : 16 men 30 men, the number required. 



5 X 3 X 16 
2X4 



= 5 X 3 X 2 = 30. 
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188 



6d. 

of Is., 4d. 



(8) 

7985 at la, 104J. 

7 

56895 

3992 6 

2661 8 

166 A\ 



2.0) 6271,5 6^ 
£3135 15g.6^(^. 



8)630 2 


d. 
9 


,66 6 
20. 

13,25 
12 


4 


3,04 




commission is 13«. 3i. 



(10) 



£ 8, 

4)4663 10 

7 

31944 10 
4 


£ 8. d. 


127778 
t. 1140 15 


4563 10 at \00 per cent. 
1266 7 5 a« 271 50«rc^^ 


1266,37 6 
20 

7,45 
12 


£5829 17 6, the price. 



5,40 



cw<. qn. lbs. cwt, 

5 8 14 : 1 
-J 4 

23 4 



A^. qrs.4^ hlf, qra, 8 



(11) 

: 2 10 11, flrawo»«^ett7^o/^^ ; Ss,Sd,ffain 
2^ Orw*. 



50 
12 

611 

8' 

47 ) 4888 ( 104 pence = 8*. 6d. 
47_ 

188 
188 
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(12) 



100 



4f. 





£ 8. £ 8. d. 


; 116 :: 


4 16 : 6 10 4| 


5 




675 




\ 28 




6,52 
20 




10,40 
12 




4,80 
4 





3,20 

(13) To produce the same 
amonnt of interest at the same 
rate per cent., the principal mnst 
evidently increase as the time 
diminishes; hence the propor- 
tion is 

yr8. yrs. £ s, £8. 
3i : 5^ :: 210 3 : 350 6 
60 

39 : 65 12609 
jg210 3g.X 6 = 1060 15 £ ,. 
39)13669 15(350 6 
117 
196 
196 
9 

_20 
196 
196 



(14) Sound moves 1126 feet 
in one second (Arith., p. 19), and 
there are 1760 yards in a mile. 

1760 
120 

211200 
8 

1126)633600(5631 gee. = 9 mtn. 
6625 ^sec, 

7110 
6760 

3600 
3375 

225 
225 

(16) The supply is at the rate 
of I gals, in a minnte, the leakage 
at the rate of ^ gal. in a minute ; 
consequently the water accumu- 
lates in the cistern at the rate of 
} — 3 = ^ gstls. in a minute; 

AAnn . 1^ 400 X 15 
and400-^=— jg— = 

12241^ = 1^ = 375, the 
4 4 

number of minutes = 6 hours 

15 minutes. 



(16) 12)26(^ 
6 

66)156(3—^ 

14 (See p. 61.) 

624 
156 

182)2184(12 
182 

364 
364 

.*. 2184 is the L. C. M. 



(17) The long hand, starting 
at 9 o'clock from xii., comes up 
to the short hand, when it has 
gained 11 times the space the 
short hand has passed over after 
starting from ix. ; the number of 
minutes in this space will there- 
fore be found by dividing the 9 
hours* gain of the long hand by 11 
.*. the time is ^min. =49min. 
5^ sec. past 9 o clock, or 10 min. 
54j^ sec. to 10 o'clock. 
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(18) ^99JS^in 1 

27)199 ~C 

189 6 

343) 1029 12 

1029 




36 

108^ ^ 



181 



-5.(1) 

18^ ' 10981 



1S5 

228,099,131(611 
216 

12099 (1) 
10981 

1118131(2) 

1118131 



181 

1 



1831 



182 1118131 

islw 

1 

1831 









4 


16 


4 


16 


4 


^^(1) 


8 


48 


Ad 


244 


12 


6044 



2 

122 
2 

124 



248 ^ 
5292 



(2) 



78,314(42-784 
64 

14314(1) 
10088 

4226(2) 
3767 

459 

438 

21 



538,1 
9 

12,6 6,4,7 



^(2) ^ 



^ = -47872340 
94 

•47,87,23v40(-6918984 
36 

129)1187 
1161 

1381) 2623 
1381 

13828)124240 
110624 

13,8,3,6) 13616 
12453 

1163 
1107 

56 
56 



(20) 100 X 60 X 10 = 6,0000) 100,0000 

16f days 



lbs, 
36 




7x 14 



4= 36 
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!2) 73 27 
73 J7 

219 189 
611 64 

6829 729 
73 729 

16987 6561 
37303 1458 


67,19,14,0625(7,66,25(275 
49 4 

146) 819 47)366 
726 329 

1506) 9414 646) 2726 
9036 2726 

15122) 37806 
30244 


389017 ^^"^ 
631441 


151245) 756226 
756225 




.-. 733 = 389017; 27* 


= 531441 ; V 5719140626 = 275 


OZ, 03. 

(23) 2 6 _ 
3 ••'6><16 

2 6 

3 • 3^® 

2 : 6X8 


8, 

7 
:: g : 

7 

7 5X8x7 


: 17«. 6d. 


(24) 11 1| : 100 :: £;0000 : ;£8978 
891 : 800 800 £. ,. 

891)8000000(8978 13 
7128 


13*. 6d. 
d. 
6 




8720 
8019 






7010 
6237 






7730 
7128 

602 
20 




(26) 
3^ /6.= -02734375 ^J. 


12040 
891 

3130 
2673 




8)7 

8) -875 
4) -109376 
•02734375 


457 
12 

6484 
5346 

138 





MlSCBLLiLNBOUS CXAMFLES. 



1S7 



(26) £350 

4 

1400 

8 

112,00 
.*. the banker's disconnt is £112. 

The interest of £100 for 8 years at 4 per cent, is £32 
€unounC of £100 in 8 years is £132; therefore 



the 



132 : 


100 


::£350 : 


£265 3«. Oid. 






100 










12)36000 






132 = 12x11 








£ 






11) 2916 


l\' 


= 20 rem. 






265 


20 


' 






132)400(3 OH 




£ 


s, d. 




396 




350 







4 




265 


3 0^ 




12 


Truediscoura 


84 


16 Hi 




48 


JBmkers' discount . . . 


112 







4 


Difference . . . 


27 


3 OJ 




192 



(27) £ #. £ 9, 
jeiOO— 3 8=96 12 =£96-6 
.-. 96-6: 100:: £3500: 
13-8 500 

100 



(28) 

Here we shall have to multiply 

51-425 by 4-125, and to divide 

the product by 100: it is obvious 

j^^^ that three will be decimal places 

— £ «• d. enough to retain in the product. 

13-8)50000(3623 3 9 

414 the sum reqd. 

860 

828 



320 
276 
44 
414 
26 

20 
520 
414 
106 

12 

1272 

1242 

30 



51-425 
5214 

205700 

5143 

1028 

257 

212128 
20 

2.4256 
12 

5.1072 
the interest is £2 2«. 5i. 



n2 
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(29) 

The interest must obviously be multiplied by 100, and the 
result divided by the product of the rate and time} therefore 

£tj — 2 — ^"Y = ^^) ^® 8^°^ required. 



(30) 

£ £ £ 

Aug. 12 due 170 X 37 = 6290 3 ) 11334 
S^. IS paid _54 3778 

116 X 29 = 3364 ^"^"^ 



Oct. 17 „ 66 



Nov. 14 „ 60 11334 

.'. the interest due is £1 11«. 0^. 



(31) 

£ «. 
3 10 
20 

70 
17 

1190 
12 



14280 
2 



4J X 2 = 9) 28560 



37 



60 X 28 = 1680 ^'^^^tn 



11,062 
12 



,624 

4 



112) 31731 ( 28 cu;t. 87^ ^5*. = 28 ck*. 1 or. 911U 
224 

933 
896 

37 
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(32) It appears from the ques- 
tion that 1 gal. rum is equal to 
J gal. brandy, and that 1 gal. ge- 
neva is equaJ to ^gal. brandy: 
consequently 

1 gal. B.+lgal. R.+lgal.G. 

that is to say, three gallons, one 
of each spirit, are worth 

36-f 28+21 85 , ^, 

36 ^' 36 ^'- ^^ ^^^-^ 

dy : hence to get the price of a 
gallon of brandy, we have only 
to divide £2 2*. 6J., that is 42i*. 

by if. 

252 
126 
18 

86)1530 (183. Brandy. 
85 

680 
680 

/. 183. X 1= 145. Hum. 
188. X i= l08.6d.Genef)a. 



(33) The interest per cent, for 
9 months is j of £5, that is, £3}, 
so that the stating is 

103} : 100 : : £357* : 
__4 _4 

415 1430 

100 ^ ^ ^ 

415)143000(344 11 6f 
1245 thepreseni 

1850 * ^^^' 
1660 

1900 
1660 

240 
20 

4800 
4565 

235 
12 

2820 



330 
4 

1320 
1245 

75 



(34) V27&=^, andV^ 



a/484 



4,41(21 
4 



41) 41 
41 



4,84(22 
4 

84 
84 



21 22 

■4 7" = ^i "" 3^ = ^> fir^ an3wer. 



27,04(52 



102) 204 
204 



23,04(48 
16 

88) 704 
704 



[seewer 
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42^6(65 51,84(72 

125) 625 142) 284 

625 284 

2704 _ 52 2304 _ 48 _ 2 
• • ^^4225 65' '^ 5184 —72 3 

.52 2 156—130 26 , • 
^ 65-3=— 195— = 195 = *' '^'^^''*«^- 

[U) 10 •5(-793701 = 4^^ 

^ j49 ;343 

-7 -49 -157 

•7 -98 -150039 



1-4 1-47 
•7 -1971 5638 

1323 
1821 
2 



21 

9 
2-19 

9 


1-6671 

•2052 

1-8723 

71 


2-28 
9 


1-879,4 
7 


2-A7 


1-886 
17 




1-A8.77 









7-2 ( 1-92 


1 


1 


1 


1 


1 


62 


1 


2 


5859 


2 


3 


341 


1 


3-51 


330057 


3 


6-51 


10943 


-9 


4-32 


10062 


3-9 


10-83 


881 


9 


•1719 


782 


4-8 


11-0019 


99 


sr 


•1728 


100 


5-7 


111747 




3 


52 




6-73 


ll-a,7,99 




3 






5-76 






3 






5-,79 
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(36) 



£ 8. d 










48 15 










72 10 










84 13 4 


£ 8. 


£ 


£ 


8. d. 


205 18 4 


: 48 15 :: 


100 ; 


: 23 


13 6 


or 


100 








£205i| 


4875 









12 



12 



8. d. 



2471 ) 58500 ( 23 13 6 A.'s share. 
4942 

9080 
7413 



1667 
20 

33340 
2471 

8630 
7413 

1217 
12 

14604 
14826 



205g 





£ 




£ 


8. d. 




g •. 72i :: 


100 


: 


35 


4 2 b: 


s share. 


100 












7250 












12 £ 


8, 


d. 




£ 8. 


d. 


2471)87000(35 


4 


2 




23 13 


6 A. '8 share. 


7413 








35 4 


2 B.'s share. 


12870 








58 17 


8 


12355 








100 


the whole sum. 


515 








41 2 


4 C:s share. 


20 










"~~" 


10300 












9884 












416 












12 
























4992 












4942 













50 
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(87) A can do ^ of the work 
in a day, and B can do 4 of it ; 
80 that if hoth work together, they 
can do ^ + ^ = ^ of it in one 
day; consequently they must 
occupy as many days as there are 
parts equal to ^ in the whole, or 

•'• 1 "^ ^ = W = ^Ih 
the number of days required. 



(38) 

86-^ X 62i = 

3457 
125 



3467 



126 



17286 

41484 
8) 432125 
9)64016.. 



6001^ 8q,yd8. 



(39) 



£ 8. 
676 11 



d. 

8at 
6 



s, d. 

13 9 percent. 



10*. 
2s. ed. 
U3J. 



3377 18 


4 


337 16 10 


84 


8 m 


42 


4 


5| 



(40) 

£ £ £ 8. d. £ 

180X5=1400,266 13 4x6=1600 



38,42 7 
20 

8,47 
12 

6,71 
4 

2,85 

.'. the premium is £38 8*. 6|<£ 

£ s. £8. 

(41) 89 5 x 6=446 6 

92 15 X 7=649 6 

38 10X11=423 10 



1400+1600=3000 : 1400 : 
15 : 7 



£ s, d, 
331 12 6 : 

7 



A ^8 share . 
whole profits 

Bh share . 



3)2321 


7 


6 


5)773 


16 10 


£164 
£331 


15 
12 


2 
6 


£176 17 


4 



1619 



£. 8. 

86 16 
; 86-8 



£ 8, 

446 5 

446-25 

86-8 



357000 
267750 
357000 £ £ 

1519)38734-600(25-6=26 
3038 

8354 
7595 

7695 
7695 



£ 
25 



10 



10, A's share. 
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(41) cantifmed. 

1619 : 423-5 
86-8 


£ 
:: 86-8 : 

£ £ 


£ t. 
24 4 


33880 
25410 
83880 


A 


1519) 36759-80 (24-2 = 24 
3038 25 


4, Cs share, 
10, A's share. 


6379 
6076 


SuL 49 14 

86 16, the whole profit. 


3038 
3038 


£37 


^, B's share. 


(42) 288793 or, 
6874310 


134786 
3978820 


-7A5v4)14 ( 
7854 


28879 

8664 

1155 

202 

23 

2 

•038925 


26957 

10783 

1078 

94 

12 

•038924 


6146 
5498 

648 
628 

20 



(43) As three parts are of copper and one part of tin, the tin must 

160 
be one-fourth of the whole .*. -j- lbs. = 37J lbs., the weight 

of tin .". 150 lbs. — 37^ lbs. = 112^ lbs., the weight of copper, 
= 3 times the weight of tin. 



(44) 



48 
52 




gals. 


gals. 




.00 : 


48 ; 


;: 84 
48 

672 
336 


: 40^ 




pure spirit. 


40,32 


gals, = 


40i^gals. 






the whole, 


84 gals. 








water, 


43n gals. 
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(45) The difference between the amount and principal is the 
interest : to obtain this interest, when principal time and rate are 
given, we multiply the product of the principal and number of years 
by the rate, and divide the result by 100. Consequently, when the 
interest is given we must multiply it by 100 to obtain the result just 
mentioned, and this divided by the product of the principal and 
number of years must obviously give the rate : therefore the work of 
the present Example is as follows;— 
£ £ 
956 1314* 
7i 956" 

6692 358i 

478 100 

7170 ) ^6S60{6 per cent. 
35860 



(46) 3 lbs. tea = 7 lbs. coffee, 

13 lbs. coffee = 48 lbs. sugar, 
15 lbs. sugar = 28 lbs. soap. 
How many lbs. soap = 6 lbs. tea ? 



16 2 

7X48X28X6 _ 7X16X28X2 _ 6272 
~3X13X15 = 13X5 "" 65 "" "^^^ 



= 9611,^^ 
1 5 numher of lbs, required. 



(47) The fractions reduced to a common denominator are 

22., ^,15 and 11; and the sum of them is 11; and as these 
60' 60 60 60 60 

numbers have the same proportion among themselves, as the 
numerators only, the denominators may be suppressed, and the 
proportions stated as follows : — 

8. 8. d. 8, 8. d. 

77 : 30 :: 21 : 8 2ft ; 77 : 20 :: 21 : 6 5ft 

11 3 11 3 8. d, 

30^ 20_ 6^,B^8share. 

11)90 11)60 



8 2ft, A's. 
4 1ft, CPs. 



.•.8».2ftd. 8«. 2 ^- ^ 17 RjL 

A^s share. 11)2^^ ^,J^^^^^ 11)_60 ^^^^^ 
^. 5ft^. 

And. as 15, the next number, is half of 30, the first number, C*s 
share, must be half of A's, that is 4«. 2ft<^. : B's share might also 
have been found by taking two-thirds of A's share. 
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(48) 



cwt. qr, lb», 

152 1 3 gross weight 

10 
1520 &«. 

2 lbs. = I of 10 ^S*., (omitting o;8r.)/or 1 yr. 

1522 Bs. tare. 
= 13 ctttf. 2 grj. 10 /fa. 
26)138 2 21 

5 19 tret. 





133 1 12 net weight. 


£' 8. d. £ a. d. £ 8. d. £ 9. d. 
(49) 2340 17 6 : 143 9 10 ;: 137 10 8:8 8 7^ 


Or, X by 6, 14045 5 : 860 19 


Or 14045-25 : 860*95 
137 


10*. 

ed. 

2d. 


h 


602665 

258285 

86095 

43048 

2152 

717 


140A5-,2v5)118409-32(je8-4306 = £B Ss. Ihl. 
11286200 20 


604732 8-612 
561810 12 


42922 7-344 
42136 4 


786 1-376 


(50) 300 (See foot-note, p. 178, Arith.) 
500 X 2 = 1000 


900 X 3 = 2700 


233,0)400,0(1 mo. 2 m. 6 days, the equated time. 


1 
1 


16 

6€ 

46 
20 

141 
39 


4 

6 

2 
7 
4 
8 
6 
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£ 
(61) May\ . 50 

June^ . 64 X 34= 2J76 
Aug, 1 . 86 X 92 = 7912 
Sept. 6 . 90_x 127 = 11430 

29,0 ) 2151v8 (74 days from May 1. 
203 .*. the time of pay- 

,oi ment is July 14th. 

116 



pay a/nd 
time of each. 



68 



(62) 



6 X 6 X 6 = 216 
2 X 4 X 12 = 96 
li X 3 X 110 = 496 _^ ' 

807 : 36 :: 4000 : each officer's portion. 

807 : 8 :: 4000 : each midshipman's portum. 

807 : 4J :: 4000 : each sailor^ s portion. 

JVork of the first proportion. 

36 

i222 . £ .. ci. 
807 ) 144000 (178 8 9i officer's portion. 
807 

6330 
6649 

6810 
6456 

354 
20 

7080 
6466 

624 
12 

7488 
7263 

226 
4 

900 

807 

93 
Now from looking at the above proportions, we see that 8 is J of 
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twice 36 ; therefore if twice an officer's portion be divided by 9, we 
shall obtain a midshipman's portion. 

£ 8. d, 
178 8 9J 
2 



9) 856 17 6^ 

£39 18 Of midshipman's portion. 

And it is further obvious, since 36 is 8 times 4^, that if we divide 
an officer's portion by 8, we shall obtain a sailor's portion. 

£ 8. d. 
8) 178 8 9j 

£22 6 1 sailor* 8 portion, 
the fraction of a farthing over being neglected. 

The mode of proceeding adopted in the foregoing solution may be 
very often followed with advantage in the division of a quantity into 
proportional parts, since a single stating, to determine one of the 
parts, may frequently be made to suffice for the determination of all; 
as shown above, and also at pp. 125, 128, &c. And in this way the 
nnmerical operations usually performed in working the rule for 
proportional parts, may be considerably reduced. 



♦^* It may be noticed here that the fraction at p. 79 may be further 
simplified by dividing' nmnerator and denominator by 11. 



THE END. 



LOKDOK : 
BBADBUKT AND KVAN8, PSIirrBBS, \fflITBrKI4R8. 



* 

This book should be returned U 
the Library on or before the last dat4 
stamped below. 

A line of five tients a day is inourrec 
by retaining it beyond the speoifiec 
time. 

Please return promptly. 



